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CONVERSION TABLE

Conversion factors for U.S. customary to metric (SI) units of measurement

(Symbols of SI units given in parentheses in middle column)

To convert from

To

Multiply by

angstrom (A)

atmosphere (normal)

bar

barn

British thermal unit
(thermochemical)

calorie (thermochemical)

cal (thermochemical)/cm?

curie

degree (angle)

degree Fahrenheit (°F)

electron volt

erg

erg/second

foot

foot-pound-force

gallon (U.S. liquid)

inch

Jerk

joule/kilogram (J /kg) (radiation

dose absorbed)
kilotons
kip (1000 Ibf)
kip/inch? (ksi)
ktap
micron
mil
mile (international)
ounce
pound-force (Ibf avoirdupois)
pound-force inch
pound-force/inch
pound-force/foot?
pound-force/inch? (psi)
pound-mass (lbm avoirdupois)
pound-mass-foot?

(moment of inertia)
pound-mass/foot3
rad (radiation dose absorbed)
roentgen
shake
slug
torr (mm Hg, 0° C)

meters (m)

kilo pascal (kPa)
kilo pascal (kPa)
meters (m?)

joule (J)

joule (J)

mega joule/m? (MJ/m?)
giga Becquerel (GBq)*
radian (rad)

degree kelvin (K)
Joule (J)

joule (J)

watt (W)

meter (m)

joule (J)

meter® (m3)

meter (m)

joule (3)

Gray (Gy)**

tera joules

newton (N)

kilo pascal (kPa)
newton-second/m? (N-s/m?)
meter (m)

meter (m)

meter (m)

kilogram (kg)
newton (N)
newton-meter (N-m)
newton/meter (N/m)
kilo pascal (kPa)
kilo pascal (kPa)
kilogram (kg)

kilogram-meter? (kg-m?)
kilogram/meter?® (kg/m?3)
Gray (Gy)**
coulomb/kilogram (C/kg)
second (s)

kilogram (kg)

kilo pascal (kPa)

1.000 000 x 10~1°
1.013 25 x 102
1.000 000 x 102
1.000 000 x 10~28

1.054 350 x 102
4.184 000

4.184 000 x 102
3.700 000 x 10!
1.745 329 x 10~2
(Tor + 459.57)/1.8
1.602 19 x 10~1°
1.000 000 x 10~7
1.000 000 x 10~7
3.048 000 x 10!
1.355 818

3.785 412 x 10~3
2.540 000 x 10~2
1.000 000 x 10°

1.000 000

4.183

4.448 222 x 103
6.894 757 x 103
1.000 000 x 102
1.000 000 x 10~
2.540 000 x 10~°
1.609 344 x 10°
2.834 952 x 10~2
4.448 222

1.129 848 x 10~
1.751 268 x 10?
4.788 026 x 102
6.894 757

4.535 924 x 10!

4.214 011 x 102
1.601 846 x 10!
1.000 000 x 10-2
2.579 760 x 10~*
1.000 000 x 10-8
1.459 390 x 101
1.333 22 x 10!

* The Becquerel (Bq) is the SI unit of radioactivity; 1 Bq = 1 event/s.

** The Gray (Gy) is the SI unit of absorbed radiation.
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SECTION 1
INTRODUCTION

Einstein coefficients (radiative transition probabilities) for molecular nitrogen and
oxygen bands are useful for calculating the emission spectra produced by electron
bombardment of air, such as occurs, for example, in the aurora (Meier, 1987), high-
altitude nuclear explosions (Boquist and Snyder, 1967), and rocket-borne electron
gun experiments (O’Neil et al., 1978a; 1978b). Accurate values of these coefficients
are required for predicting the intensities of Ny, N7, and OF emissions, which domi-
nate the air fluorescence spectrum. They are also useful for other applications, such
as calculating the radiation from high-temperature air (Landshoff and Magee, 1969;
Avilova et al., 1969), and analyzing the emissions from gas discharges (Cramarossa
et al., 1974) and afterglows (Golde and Thrush, 1973).

It is possible to measure Einstein coefficients in the laboratory; however, because
there are so many bands of interest, with wavelengths ranging from extreme ultra-
violet to far infrared, it is impractical to measure them all individually. Instead,
simplifying theoretical relations can be combined with limited experimental data to
calculate Einstein coefficients for the large number of bands required. Such calcu-
lations are often based on the r-centroid approximation (e.g., Nicholls and Stewart,
1962). Einstein coefficients of different bands in a given band system are related to
the vibrational overlap integrals, or Franck-Condon factors, and to the electronic
transition moment, which can be approximated as a function of the expectation
value of the internuclear distance, or r-centroid. The latter function can be derived
from measured transition probabilities or band strengths of a few of the bands in
the system. Franck-Condon factors are also useful for calculating the branching
ratios for populating various vibrational levels when an electronic state is excited
from the ground state by electron impact. This is based on the close relationship
between transition probabilities in electron impact at high energies and radiation

absorption for optically-allowed transitions (Lassettre, 1965; Lassettre et al., 1965).

It is also possible to derive electronic transition moments from quantum-mechanical
calculations, without use of band strength measurements. Such calculations are
difficult, but have very recently attained an accuracy comparable to that of many
band intensity measurements. They usually cover a wider range of internuclear

distances than covered by the r-centroid method. Their accuracy can sometimes be
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increased by multiplying the calculated transition moment by a constant correction

factor based on a measurement of one band intensity or radiative lifetime.

Many Einstein coefficients, Franck-Condon factors, and r-centroids for nitrogen
and oxygen band systems have been published previously. In a monograph on the
spectrum of molecular oxygen, Krupenie (1972) compiled from various sources and
tabulated many of these quantities for several oxygen band systems, including the
A~-X and b-a band systems of O}, and several ionization systems of Q. In a
similar monograph on molecular nitrogen, Lofthus and Krupenie (1977} compiled
and presented many of these quantities for several band systems of N, and NJ.
More recently, Slanger (1986) tabulated Morse-potential Franck-Condon factors for
the N cj-a band system. James et al. (1988) tabulated Morse-potential Franck-
Condon factors for the Of A-X band system and O A-O, X ionization system.
Green et al. (1988) tabulated RKR Franck-Condon factors an® r-centroids for
the N, B-A band system. Piper et al. (1989) tabulated Einstein coefficients for
the N, B-A band system, which they calculated from their measured electronic
transition moment function. Marinelli et al. (1988) tabulated Einstein coefficients
for the N; a~X and a~a' band systems; however, later measurements of the a state
lifetime by Marinelli et al. (1989) indicated that their a-X Einstein coefficients
should be increased by about 35%. Ajello et al. (1989) tabulated Morse-potential
Franck-Condon factors for the N; c¢;-X band system, and RKR Franck-Condon
factors for several N; #'-X bands. Allen and Lin (1989) listed both RKR and
Morse-potential Franck-Condon factors for a few N; ¢{-X bands. And finally, Allen
et al. (1990) tabulated both RKR and Morse-potential Franck-Condon factors for
the N, z-a', y-a', and y-w band systems.

However, the published literature falls far short of providing complete and accurate
sets of radiative parameters for all of the band systems that contribute significantly
to air fluorescence. In particular, values of Einstein coefficients and r-centroids are
available for fewer than half of the band systems of interest. Moreover, many of the
published values are based on older spectroscopic constants or radiative lifetimes
that have been superseded by more recent measurements. In a previous report
(Laher and Gilmore, 1991), the spectroscopic constants of the pertinent nitrogen
and oxygen states were reviewed, and new constants for many of these states were
derived. In the present work, these improved values have been employed to calcu-
late new RKR potential curves and, thence, improved Franck-Condon factors and




r-centroids. Also, the available information on electronic transition moments has
been examined, the best values determined or rewly derived, and these used to cal-
culate Einstein coefficients. The results from calculations employing both r-centroid

and direct methods of computing Einstein coefficients are presented.

In addition, three band systems with “perturbed” upper electronic states are con-
sidered in this report. Einstein coefficients for these transitions cannot be calculated
as simply as is possible for transitions involving unperturbed states. In these cases,
the most practical alternative to a complex theoretical calculation is to derive Ein-
stein coefficients from measured band intensities and radiative lifetimes. This is the

approach that has been taken here.




SECTION 2
METHODS OF CALCULATION

2.1 RKR INTERNUCLEAR POTENTIAL ENERGY FUNCTIONS.

In the Rydberg-Klein-Rees (RKR) method of determining potential energy curves
for diatomic molecules (Rydberg, 1931; Klein, 1932; Rees, 1947), the classical turn-
ing points are computed from experimental vibrational and rotational spectroscopic
term values through the equations:

_ h v n—1/2 5
5) = gy [, 160) = G2 av' M)
and
o) = ZY2 [ B l6w)- 60 v, )

with the internuclear distances of the inner and outer turning points given by:

Tinnery Touter = (f/g + f2)1/2 F f. (3)

In the above equations, k is Planck’s constant, u is the reduced mass of the molecule,
and G(v) and B, are mathematical expressions involving tabulated spectroscopic
constants which give the experimentally determined vibrational energy and rota-
tional constant at each vibrational quantum number v. In order to maintain high
accuracy and remove the singularity that occurs at v' = v, the above equations
have been integrated using a 16 point Gauss-Jacobi quadrature (Stroud and Se-
crest, 1966), as detailed by Tellinghuisen (1972).

These integrations yield the turning points at the value of the potential energy
function U(r) corresponding to the energy G(v). As a result, U(r) is determined
at unequally-spaced values of internuclear distance r. In order to use this poten-
tial to calculate wave functions, it is necessary to interpolate it to equally-spaced
values of r. In addition, it may be necessary to extrapolate the potential beyond
the region derived from experimental data. Frequently, the interpolation is done
with a high-order Lagrange polynomial (Zare, 1964), which, although cumbersome

and computationally expensive, is stable for interpolation. Functional forms for
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the repulsive and attractive potential segments may then be smoothly joined to
the experimentally determined curve in order to extrapolate the potential energy
into regions where the wave function becomes small. Typically the wave functions
derived from the potential are not very sensitive to the choice of extrapolation

segments used.

In the present work, an interpolation and extrapolation method based upon a Morse-
type function has been used. This method has been found to yield results in ex-
cellent agreement with those produced by a seventh-order Lagrange interpolating
polynomial, with a reduction in computation time by a factor of 3. The Morse

potential function is given by:
U(r) = D.{1 —exp [-—ﬂ(r - re)]}2v (4)

where D, is the dissociation energy, 8 is a constant, and r. is the equilibrium
internuclear distance. Equation (4) can be inverted to yield an expression for the

exponent:
L(r)= —f(r—r)=In[1 % \/U(_r)_/De] , (5)

where the upper sign is for r < r, and the lower for r > r.. Substitution of the
RKR values of U(r) in equation (5) yields a set of values for § and, hence, through
equation (4), a set of Morse potentials, each of which passes through one of the
RKR points and has the correct curve minimum and dissociation limit. If the en-
tire RKR curve agreed with a Morse potential, these calculated Morse potentials
would coincide, and L(r) would be a linear function of r. Due to deviations from
the Morse potential, the calculated L(r) behavior is not exactly linear, but its vari-
ation is gradual enough that linear interpolation between successive RKR values
provides excellent accuracy. Similarly, linear extrapolation of L(r) provides reason-
able extensions of the RKR potential to somewhat larger and smaller internuclear

separations.

For the calculations presented in this report, the molecular constants tabulated
by Laher and Gilmore (1991) were used to compute r., T,, G(v), and B,. The
dissociation energy, D., for each state was determined by subtracting T, from the
energy of the dissociation limit. For most of the states of N; and N7, and all
of the states of O}, this limit energy was calculated by adding the T, and D°
values listed by Lofthus and Krupenie (1977) and Krupenie (1972), respectively.

5
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However, for two of the higher states of N; and one of N} the listed D° values
correspond to the onset of predissociation due to the “avoided crossing” of another
potential curve (see Herzberg, 1950, p. 296). In employing equation (5) to calculate
a potential curve below the avoided crossing, it is better to use a D, value based
on the noninteracting “diabatic” curve that goes to a higher dissociation limit.
The molecular orbital configurations of these three states (Lofthus and Krupenie,
1977) suggest that the appropriate limits and energies (in cm™!) are: N, C 311,
45%+2s2p* 4P, 166850; N E °T},45%+3s 1P, 162054; NF C 2T, 450+ 2p3 559,
242725. Similarly, for the N2 D 3%} state, whose dissociation energy is not listed
by Lofthus and Krupenie, the appropriate limit is 5% 4+ 3s 4P, 162054.

2.2 WAVE FUNCTIONS, R-CENTROIDS,
AND FRANCK-CONDON FACTORS.

The RKR potential energy derived above was used in the radial Schrodinger equa-
tion to solve for the rotationless vibrational wavefunctions, ¢(r), where r is the inter-
nuclear distance. The numerical method of solution of the radial Schrodinger equa-
tion has been described by Cooley (1961); it employs the Numerov (1933) method
of integration. Cooley’s procedure also uses an improved formula for the correc-
tion of trial eigenvalues, based upon the second-order iteration-variation method of
Lowdin (1958). Since the accuracy of this predictor-corrector formula does not de-
pend critically upon a small step size being used in the radial coordinate, relatively
few potential energy steps (1024) were used in the integration. A brief description
of the Cooley method as well as an assessment of its accuracy and numerical stabil-
ity may be found in the work of Cashion (1963). Using the computed vibrational
wavefunctions, the Franck-Condon factors, gy, and r-centroids, 7y~ , were then
calculated from their defining integrals (Fraser, 1954; Nicholls and Stewart, 1962):

2
e =[50 ©

Tyrpr = /¢';'T¢v"dr // '/*';"d’v”dr s (7)

by Simpson’s rule integration, where the primes and double primes denote upper
and lower states, respectively. Equation (7) shows that 7y~ is a weighted mean of
the internuclear distance for the (v'-v") band, with the weighting function ¥7,1».

However, unlike conventional weighting functions, ¥}, ¢~ can change sign over the
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integration range. Consequently, the denominator of equation (7) can become very
small even when the numerator is not so small, so that the r-centroid can become
very large, lying beyond the range of r where the wavefunctions are appreciable. For
similar reasons, the r-centroid can also go negative. However, such large or nega-
tive values occur only when the denominator is quite small. In such a situation, the
Franck-Condon factor, which equals the square of the denominator, is very small,
and the band is correspondingly very weak and usually of little practical impor-
tance. Moreover, in such cases, the Franck-Condon factor and intensity often vary
significantly with rotational quantum number, a variation which is conventionally
neglected.

2.3 ELECTRONIC TRANSITION MOMENTS
AND EINSTEIN COEFFICIENTS.

A diatomic electronic-vibrational transition may be expressed as
25'+1Al(vl) __’25"-}-1 A"(v"), (8)

where S is the spin quantum number, and A is the electronic angular momentum
quantum number (A values of 0, 1, 2, ... are indicated by the state symbols T, II,
A, L)

In accordance with the definition established by Schadee (1978) and Whiting et al.
(1980) for the electronic transition moment, the Einstein coefficient, A,/ (in s~1),
for a transition in which S’ = §” is related to the electronic transition moment,

R.(r) (in electric dipole moment atomic units), by

2
Ayon = (2.026 x 10-6)(2(; 6°g"+")”)u3,,,.. [ / 1/),‘,,R¢(7‘)¢.,udr] : (9)
= Oo,A’

where vyiyn is the band origin wavenumber (in cm™!) and &g 5 is the Kronecker
delta, which equals 1 if A = 0 and equals 0 otherwise. For an electronic transition
involving a change in spin, the corresponding relation is often more complicated,
involving several independent transition moments (Whiting et al., 1973). However,
only one such spin-forbidden transition has been observed in air fluorescence, the
N2 A *T}-X 'S} Vegard-Kaplan band system. For this system the relation is
simple; the fraction involving the Kronecker delta in equation (9) is just replaced
by 2/3.




If the transition moment function, R.(r), for a band system is known from quantum-
mechanical calculations, the Einstein coefficients for the bands can be calculated
from equation (9). If, however, only experimental band strengths for some of the
bands are known, equation (9) must first be inverted to solve for R, in terms of
the band strengths. The derived R.(r) can then be used to calculate the strengths
or lifetimes of the other bands. The simplest method of performing this inversion
is the r-centroid method (Fraser, 1954; Nicholls and Stewart, 1962). This method

can be derived from a power series expansion of R.(r):
R(r)=a+br+er?+-... (10)

The integral in equation (9) can then be written

/'(l);:Re(T)!/)vndT = a/ Yo thyndr + b/ Yy rpyndr + C/ 1/);,1'2¢vndr +---

= q:},’:,, [a + b"_‘v'u" + Cff,rvan(rzv)u + ot '] 3 (11)

where —_
Yu('?” - f"l’;'r2d’v”ir/f¢;'¢v”dr — tz'v” ) (12)

rv/vu rv’v"

For many band systems R.(r) can be well approximated by either a constant or a
linear function of r, at least over the range of r important for the stronger bands.
In this case the cr? term and higher terms in equation (10) can be dropped, and

equation (11) becomes simply
/¢;,R¢(r)¢.,ndr = q:,/f,,Rc(F,,:.,u). (13)
This is the r-centroid approximation.

Even when R.(r) is significantly nonlinear, equation (13) is a good approximation

2)

if the quantity Yv(,v,, in equations (11) and (12), and similar higher-order quantities,

Y,f,sv),, = 13 /73, etc., are near unity. McCallum et al. (1972) have presented extensive
tables of Yv(,zv),, and Yv(,av),, for a number of N, band systems. For all except a small
fraction of the bands, these quantities are within 10 percent of unity. Those bands
having greater deviations from unity all have Franck-Condon factors less than 0.03,
so they are relatively weak. However, there is a general tendency for the Yv(,av),, values

?)

to deviate more from unity than the th, o values, so if still higher-order terms in the

8




power series representation of R.(r) are important the r-centroid approximation is

likely to be less accurate.

A more direct method of determining the typical accuracy of the r-centroid approx-
imation is to calculate both sides of equation (13) independently, for a number of
bands and band systems, and compare the results. A small calculation of this type
was made by Fraser (1954) for the N, B-A band system, assuming three differ-
ent exponential-power-law variations in R.(r). However, he treated only v' = 0,
v" = 0-2, where the Franck-Condon factors are all greater than 0.16, so it is not
surprising that he found that equation (13) was an excellent approximation.

In the course of the present work, we computed both sides of equation (13) for 15
band systems of N; and N} and 2 band systems of OF, many with v', v" = 0-21.
Our results show that the r-centroid approximation is generally accurate for the
stronger bands in a band system, which are usually the bands whose intensities can
be most accurately measured experimentally. This justifies the standard r-centroid
method of deducing R.(r) from band intensity measurements [e.g., Hartmann and
Johnson (1978); Piper et al. (1989)]. Briefly, R.(r) is replaced by R,(F,,~) and

equation (9) is rearranged to give

(14)

Vs g ot ot
where the constant can be obtained from equation (9). Sometimes, absolute values
of the Einstein coefficients, Ay, can be obtained from band absorption mea-
surements, utilizing the well-known relationship between absorption and emission
coefficients, or from emission measurements, if the population of the emitting level
can be determined by other means. More often, emission measurements give only
relative values of A, and, hence, of R.(7,,). These relative values are placed on
an absolute scale by a measurement of the radiative lifetime of one of the emitting
levels. The resulting values then determine the function R.(7) with an accuracy
that is usually limited only by the accuracy of the band intensity measurements and
the number and range of the 7,/,~ values covered, rather than by the accuracy of the
r-centroid approximation. In the present work, this method of deriving transition
moments has been utilized for a few band systems for which published results are

either unavailable or have been superseded by better intensity measurements.
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2.4 TREATMENT OF TRANSITIONS INVOLVING
“PERTURBED” ELECTRONIC STATES.

Significant fluorescent radiation is known to be emitted by some high-lying states
of N3 that have irregularly-spaced vibrational levels due to strong perturbations by
nearby states of the same type (Herzberg, 1950). Typical effects of such perturba-
tions on the vibrational and rotational levels of several high N, states are illustrated
in a paper by Carroll et al. (1970). These perturbations also cause irregularities in
the intensities of the various bands, as shown, for example, by the recent extensive
measurements of Ajello et al. (1989) on the N, cj;-X and #'-X bands.

When two or more nearby electronic states of the same type interact strongly, it
is possible to treat the resulting vibrational and rotational levels as mixtures of
two or more “deperturbed” or “diabatic” electronic states. This has been done by
Stahel et al. (1983) for three T} and three !II, states of N; lying in the 12-14 eV
region. In such situations, the proportions of the mixture vary with the vibrational
level, so the conventional Born-Oppenheimer separation of electronic and nuclear
motion is no longer valid. Consequently, the concept of an electronic transition
‘moment as a function of internuclear distance is no longer applicable. It is still
possible, in principle, to calculate the intensities of the bands in a band system
using a coupled-state approach, as used by Stahel et al. However, the computations
become quite complex even when just two or three coupled states are involved. The
perturbed Nj states of present interest lie in an energy region where, as one goes
to higher vibrational levels, more and more coupled states must be included in the

calculation.

In the present situation, the most practical method for deriving the Einstein co-
efficients of bands involving perturbed states is to use measured relative emission
intensities, normalized by radiative lifetime measurements or absolute absorption
measurements. This method has been applied here to the N; b-X, ¢;~-X, and ¢-a
band systems. It should be noted, however, that the strength of a perturbation
can change with the rotational level in a given vibrational level. Hence, the Ein-
stein coeflicients of the individual rotational lines in a perturbed band may differ.
Consequently, the mean Einstein coefficient for a perturbed band may vary with
temperature, since changing the temperature changes the relative contributions of

the different rotational lines in a band.
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SECTION 3
RESULTS FOR ELECTRONIC TRANSITION MOMENTS

Electronic transition moment functions for many of the N, N}, and OF band
systems considered in this report have been published or may be derived from
published data using the method described in Section 2.3. Some of these band
systems have been studied extensively, while for others little information is available.
In the present work, an effort has been made to identify the most accurate electronic
transition moments from the choices available; usually this involved selecting the
most recent work. The recent advances in the quantum-mechanical calculation
of diatomic dipole moments are demonstrated by the selection of such theoretical
values as the best available values for eleven of the band systems treated, while

values derived by the r-centroid method were selected for only four systems.

The best available R,(r) data for most of the band systems treated are plotted in
Figures 1 through 13. Some of these figures also include, for comparison, other data
not used in the subsequent calculations because they are known to be or appear to
be less accurate than the data used. No figures are presented for two band systems
for which similar figures in the original references are adequate, or for two band

systems where no information on the variation of R, with r is available.

As a convenience in making subsequent calculations of Einstein coeflicients, we have

derived mathematical fits to the preferred transition moments, of the form
Re(r) = a+br + cr? + dexp[- “(r — g)?], (19)

where a, ..., g are constant coefficients, R.(r) is in electric dipole moment atomic
units, and r is in A. These units are consistent with equation (9) for computing
Einstein coefficients in units of s™!. Our fits are indicated and plotted in Figures 1-
13, and their coeficients are also listed in Table 1. The dipole moment functions for
over half of the band systems treated could be satisfactorily fit with just a Gaussian
term, i.e., the last term in equation (15). This expression has the advantage that
it remains bounded everywhere and approaches zero for large values of r, which is
known theoretically to be the correct behavior for most of the transitions considered.
The dipole moment functions of the remaining band systems were fit with constant,
linear, or quadratic expressions, corresponding to the first three terms on the right-
hand side of equation (15), except for the OF A-X system, where a constant plus
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a Gaussian term was found necessary to obtain a good fit. Generally, in the ranges
of r of practical interest, all of the fits appear to be essentially as accurate as the
basic data that they fit.

Figures 1-13 and Table 1 are generally self-explanatory, except for one N and two
OF band systems. For the NJ A-X band system, Figure 9 shows two fairly recent
quantum-mechanical results, and one semi-empirical curve deduced by Gattinger
and Vallance Jones (1981) from measured relative band intensities, using the r-
centroid method. The two theoretical R.(r) functions have similar shapes and agree
within 10 percent. Probably the more recent one, from Langhoff et al. (1987), is
more accurate. The semi-empirical curve was derived only over a limited range of r,
and has a different shape, which gives unreasonable values of R,(r) if extrapolated
very far. Gattinger and Vallance Jones’ Figure 4 shows that this curve fits their
data points quite well. However, when their data are corrected for the improved
Franck-Condon factors calculated in the present work, and additional points are
added from their tables and references, the data become more scattered, and do

not fit their curve as well as they do the theoretical curves.

For the O} A-X and b-a band systems, the recent quantum-mechanical results of
Blomberg and Liu (1988) for both systems, and of Langhoff et al. (1989) for the
latter system, appear to be quite accurate. This conclusion is supported by the
excellent agreement between the two calculations for the b-a system, as shown in
Figure 13. Blomberg and Liu’s results for the A-X system also agree reasonably well
with the results of the somewhat more-approximate calculations of Wetmore et al.
(1984) (see Figure 12). Accordingly, the most recent theoretical results have been

fit as shown in Figures 12-13 and Table 1, for use in our subsequent calculations.

A semi-empirical A-X curve deduced by Erman and Larsson (1977) from their
measured lifetimes for A(v = 0-7) is also included in Figure 12. This curve dif-
fers significantly from the two theoretical curves, particularly at large internuclear
separations, where the theoretical curves approach a linear variation, as expected
theoretically for this transition. Moreover, using Erman and Larsson’s curve, we
calculated A4-state lifetimes about 20 percent shorter than they measured. Erman
and Larsson also presented a transition moment curve for the b—a system, based
on their measured lifetimes for &(v = 0-7). This curve has not been included in

our Figure 13 because later measurements by Moseley et al. (1979) show that the
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higher levels, b(v > 3), have very short lifetimes due to predissociation, and all
emissions observed by Erman and Larsson originated from b(v = 0-3). This correc-
tion, combined with Erman and Larsson’s listing of b-state lifetimes that increase
by 22 percent from v = 3 to “v = 7,” also indicates that their accuracy estimate of

about +7 percent is overly optimistic.

In addition, we made an attempt to apply the r-centroid method to the recent
relative intensity measurements on the Of A-X bands by Schappe et al. (1988).
However, the relative R.(r) values derived from their published intensities were
widely scattered. Further study suggested that they probably had a bigger problem
with overlapping bands than they assumed. For example, the (0-6) and (4-8) bands
are nearly coincident, and so are the (0-7) and (6-10) bands, but Schappe et al.
attributed the measured intensities entirely to the first band of each pair.

13




SECTION 4
BAND-ARRAY RESULTS

In this section, tables of calculated radiative transition parameters are presented for
the 38 band systems considered in this report. Tables 2 through 18 give a complete
set of radiative transition parameters for 17 N2, N}, and OF band systems that
are important in emission. With the exception of Tables 6, 11, and 12, these tables
include seven quantities for each v’-v” band; they are (as ordered in the tables):

1. Band origin wavelength, Ay/,n (um);

2. Band origin wavenumber, vy, (cm™});
3. Franck-Condon factor, qyiym;

4. R-centroid, 7y (A);

5.  Electronic transition moment, R.(7y ) (electric dipole

moment atomic units);

6. Einstein coefficient, A,/,» (s™!), calculated by the r-centroid
method;

7. Einstein coefficient, A,y» (s™!), calculated by integrating
fl,b;,Rc(r)w,,udr.

The last two items are Einstein coeflicients calculated by the r-centroid approxi-
mation and by direct integration. Since the latter is the more accurate of the two
values, it is placed at the end of the list so that it can be read from the tables more

easily.

In Tables 6, 11, and 12, item #6 has been omitted. This is because these three band
systems have constant R.(r) functions, and, as shown in Section 2, the r-centroid
approximation is exact for R.(r) functions that are constant or vary linearly with
internuclear distance. Thus, the two different methods of calculating Einstein coefli-
cients yield the same result for these cases, as we have verified numerically for many

bands in these three systems, as well as for a test case involving a linear variation.
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For more than half of the band systems in Tables 2-18, radiative transition param-
eters are presented for v', v" = 0-21. The exceptions include the band systems that
involve the N, w A, C %11, E 32'9", and D 3%} states, for which the available
spectroscopic data are insufficient to permit reliable extrapolation to v = 21 (see
Laher and Gilmore, 1991). In addition, results for the Ni B?T}-X2T} system are
limited to v’ = 0-10, since the unusual behavior of the energy levels and potential
curve of the B state prevent an adequate fit by the usual spectroscopic power series
beyond v = 8 or 10 (Laher and Gilmore, 1991). It would be possible to extend the
present B-X calculations to higher vibrational levels by using a numerical RKR
method, but since these levels are not significant in nir fluorescence, this was not

done.

For some of the bands in Tables 2-18, the wavelengths, wavenumbers, and Einstein
coeflicients have negative signs in front of their numerical values. This is to indicate
that the transition is reversed. The N; B-A (0-8) band at 8.85 ym in Table 3 is an
example. Since the A (v" = 8) state is higher in energy than the B (v' = 0) state,
the transition proceeds from the A state to the B state. Such cases are known as

reverse bands.

The calculated strengths of bands with small Franck-Condon factors are often less
accurate than those with larger Franck-Condon factors. Accordingly, in Tables 2-
18, the Einstein coefficients calculated by direct integration are marked with aster-
isks if the corresponding Franck-Condon factors are less than 0.01. There are two
situations in which small Franck-Condon factors arise. The first is when the wave-
functions of the upper and lower states overlap very little; in this case, the calculated
band strength is usually quite accurate. The second is when the wavefunctions do
overlap but, because of a near cancellation between similar contributions of positive
and negative values of ¥}.%,, the resulting overlap integral is small. In this case,
the overlap integral is sensitive to small variations in the potential energy curves,
especially for high vibrational levels, and the resulting Franck-Condon factor may

not be very accurate.

It is also interesting to note for which bands in the tables the Einstein coeffi-
cients calculated by the two methods disagree significantly. Accordingly, when
the two values differ by more than 10%, the r-centroid value in the tables has been
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enclosed in parentheses. Such disagreement tends to occur when R.(r) is signifi-
cantly nonlinear and the Franck-Condon factor is small.

The radiative lifetimes of 14 N, NF, and OF states have also been calculated and
are presented in Table 19 as a function of vibrational level. These quantities were
obtained by taking the inverse of the sum of the Einstein coefficients (calculated
by direct integration) for transitions from a given upper level to all possible lower
levels, which may include more than one electronic state. For example, the radiative
lifetime for a given v' of the N, A state was found by summing over v" all Ay
values for the A-X and B-A-reverse band systems. The calculated lifetimes are
generally in good agreement with the best available measurements, which can be
verified by consulting the references given in Table 1. It should be noted, however,
that radiative lifetimes for most of the levels listed in Table 19 have never been

measured.

Tables 20 through 35 present tables of Franck-Condon factors for transitions be-
tween the upper states covered in the previous tables and the ground state, except
for the N, A-X and a-X band systems, where Franck-Condon factors have already
been presented in Tables 2 and 6. Eight of these tables cover N, band systems for
which insufficient information is available to calculate accurate Einstein coefficients,
generally because they are very weak (“forbidden”) transitions. In addition, eight
nitrogen and oxygen ionization systems are included for application to photoioniza-
tion and electron-impact ionization problems. The Franck-Condon factors presented
in these tables are generally more accurate than those in previously published work
because the RKR potential energy curves used in the present calculations are based
on spectroscopic constants that are valid to higher vibrational levels.

Tables 36 through 38 cover three N; band systems with perturbed upper states. As
discussed in Section 2.4, perturbations involve mixing between electronic states, so
the relations derived earlier for Franck-Condon factors, Einstein coefficients, etc.,
are no longer applicable. Consequently, Tables 36-38 simply list band origin or band
head wavelengths derived from spectroscopic measurements, and Einstein coeffi-
cients derived from measurements of absolute absorption band intensities, relative
emission band intensities and upper-state lifetimes. The sources and limitations of

the basic data are indicated on the tables.
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Table 2. Radiative transition parameters for N, A 3ct-x ‘E;". For each v'-v” band, the listed
quant'.iti& are Avor (pm), vyrpee (em™1), gy, Fyrgn (R), Re(Fyryn) (electric dipole moment
atomic units), Ayryw (s™') calculated by the r-centroid method, and Ay« (s7!) calculated
by integrating [ 2, R.(r)¥,«dr.

Vi 0 1 2 3 4 5 6 7 8 9 10

0 .2010 2109 2216 2334 2663 2605 2782 .2937 .3133 .335¢ -3604

49754.8 67624.4 45122.9  42850.0  40606.0  38390.7  36204.2 34046.6  31917.9 29818.2 27747 .4

9.74E-04  B8.13E-03  3.21E-02 7.98E-02 1.406-01 1.85E-01 1.91E-01 1.57E-01 1.06E-01 5.856-02 2.70E-02

1.1850 1.2019 1.2193 1.2372 1.2555 1.2744 1.2939 1.3141 1.3350 1.3566 1.3791
-1.266-06 -1.54E-05 -2.99€-05 -4.4BE-05 -5.98E-05 -7.53E-05 -9.12E-05 -1.07E-04 -1.24E-04 -1.41E-046 -1

( 2.58€-07) 2.79e-04 3.57€-03 1.70E-02 4.54E-02 8.016-02 1.02E-01 9.68£-02 7.16E-02 4.19€-02 1.97€-02
1.97€-07* 2.75E-04* 3.54E-03 1.696-02 4.53E-02 8.01E-02 1.026-01 9.696-02 7.176-02 &.20E-02 1
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2.40E-05  1.09€-05 -2.36E-06 -1.41E-05 -3.406-05 -4.61E-05 -5.94E-05 1.61€-05 -9.36E-05 -1.086-04 -1.226-04
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Table 2. Radiative transition parameters for N, A 3T+-X 12‘;. For each v'-v" band, the listed
quan?ities.ate Avryr (pm), Vyrgn (em™), gyrgn, Fyryu (.7\), R(Fy1yn) (electric dipole moment
atomic units), Ayry# (s7!) calculated by the r-centroid method, and Ayry» (s~!) calculated
by integrating [ ¢, R.(r)y,ndr. ~ Continued

LA b 171"
0 -3890
25705.8
1.04E-02
1.4025
-1.78E-04
7.50€-03
7.52e-03

.3685
27138.7
8.97€-02
1.3867
-1.65€-04
6.60€E-02
6.61E-02

2 .3503
28544.0
1.27¢-01
1.3724
-1.54E-04
9.45€-02
9.43€-02

3 L3342
29921.5
9.23€-05
1.4392
-2.06€E-04
1.42E-04
1.30€-04*

4 3198
31N
7.61€-02
1.3425
-1.30€E-04
5.33e-02
5.33€-02

5 .3048
32592.8
2.16E-03
1.3121
-1.06E-04
1.13€-03
1.18€-03*

é .2951
33886.3
4.25€-02
1.3180
-1.11E-04
2.73€-02
2.72€-02

7 2845
35151.6
3.15€-02
1.3014
-9.72€-05
1.75€-02
1.76€-02

12
L2221
23693.4
3.35€-03
1.4270
-1.97e-04
2.32¢-03

2.33e-03*

.3980
25126.3
4.62E-02
1.4101
-1.83e-04
3.33e-02
3.33e-02

3769
26531.5
1.37%-01
1.396
-1.7E-04
1.02e-01
1.02€e-01

3583
27909.0
&.58¢-02
1.3821
-1.62e-04
3.51e-02
3.49¢€-02

3418
29258.7
3.80e-02
1.3608
-1.45E-04
2.69€-02
2.70€-02

3270
30580.4
3.15€-02
1.3533
-1.39€-04
2.34€-02
2.33e-02

3137
31873.9
4.386-02
1.3343
-1.24E-04
2.93e-02
2.94E-02

.3018
33139.1
1.64E-03
1.3434
-1.31E-04
1.38¢-03
1

.33-03*

13
4606
21710.3
9.06E-04
1.4527
~2.16E-0w
5.86E-04
S.88E-04*

4321
23143.2
1.90€-02
1.4346
~2.02¢-04
1.30€-02
1.30€-02

4074
24548.4
1.00€-01
1.4179
-1.89€-04
7.18-02
7.18€-02

.3857
25925.9
1.16€-01
1.4030
~1.78€-04
8.66E-02
8.64E-02

.3666
27Ts.6
5.32¢-05
1.5097
~2.60E-04
9.83e-05
8.94E-05*

3497
28597.3
7.336-02
1.3711
<1.53E-04
5.41€-02
5.61€-02

3346
29890.8
1.986-04
1.2937
-9.10E-05
¢ 5.91€-05)
6.97€-05*

.3210
31156.0
4.87E-02
1.3449
-1.328-04
3.47€-02
3.478-02

14
+5062
19756.6
2.06E-04
1.4797
-2.37e-04
1.20E-04
1.21E-04*

719
21189.5
6.30E-03
1.4603
-2.22E-04
4.00E-03
4.01E-03*

4426
22594.7
5.38E-02
1.4423
-2.08E-04
3.64E-02
3.64E-02

417
23972.2
1.35€e-01
1.4260
-1.96E-04
9.60E-02
9.59€-02

3949
25321.9
4.65E-02
1.4129
-1.86E-04
3.51€-02
3.50€-02

.3753
26643.5
3.06€-02
1.38%
-1.6TE-04
2.19¢-02
2.20€-02

357
279371
4.06E-02
1.3817
-1.61E-04
3.11g-02
3.09¢-02

3426
29202.3
3.17E-02
1.3611
-1.45€-04
2.24E-02
2.25¢-02

15
.5608
17832.4
3.90£-05
1.5083
-2.58E-04
2.00€-05
2.01E-05*
5191
19265.3
1.71€-03
1.4874
-2.438-04
9.73E-04
9.76E-04*

.4838
20670.5
2.23e-02
1.4681
-2.28¢6-04
1.38¢-02
1.39€-02

4536
22048.0
9.96E-02
1.4503
-2.14E-04
6.63E-02
6.64E-02

4274
23397.7
1.17E-01
1.4346
-2.026-04
8.29¢-02
8.27e-02

26012.9
6.93k-02
1.4003
-1.76E-04
5.09€-02
5.00€-02

3666
27e7s.n
1.64E-03
1.4105
<1.84E-04
1.52€-03
1.48¢-03*

16
.6274
15937.9
6.17E-06
1.5386
-2.81E-04
2.67E-06
2.68E-06*

5757
17370.8
3.80E-04
1.5160
-2.648-04
1.886-04
1.89€-04*

.5326
18776.0
7.30£-03
1.4952
-2.49E-04
4.04E-03
4.05-03*

4962
20153.5
5.28€-02
1.4760
-2.34E-04
3.20e-02
3.21€-02

4650
21503.2
1.31€-01
1.4586
-2.21E-04
8.59€-02
8.59€-02

.4381
22824.8
5.83e-02
1,64kl
-2.108-04
6.128-02
4.11E-02

4166
24118.4
1.81€-02
1.4175
-1.89€-04
1.23e-02
1.24€-02

.3940
25383.6
5.44E-02
1.4107
-1.84E-04
4.06€-02
4.05¢-02

37

17
7106
14073.2
8.06E-07
1.5711
-3.05E-04
2.82€-07
2.84E-07*

6449
15506.1
6.91E-05
1.5665
-2.87E-04
2.87e-05
2.88E-05*

5913
16911.3

1.13€-02
1.14€-02

.5092
19638.5
9.26€-02
1.4842
-2.40£-04
5.4TE-02
5.48E-02

RYc4
20960.1
1.2E-01
1.4673
-2.2TE-04
7.98¢-02
7.97€-02

6494
22253.7
8.03e-03
1.4612
-2.23E-04
5.93€-03
5.86E-03*

4252
23518.9
5.91e-02
1.4301
-1.99e-04
4.11€-02
4.126-02

18
8171
12238.4
8.62-08
1.6062
-3.31E-04
2.33e-08
2.34E-08¢

7315
13671.3
1.02€-05
1.5791
<3.116-04
3.426-06
3.43c-06

.6633
15076.6
4.01E-04
1.5545
-2.93e-04
1.59€-04
1.60E-04*

.6078
16454.1
6.56€-03
1.5319
-2.76E-04
3.01e-03
3.02e-03*

.5617
17803.7
4.638-02
1.5113
-2.61E-04
2.40€-02
2.40€-02

.5229
19125.4
1.25€-01
1.4927
“2.4TE-04
7.21E-02
7.21E-02

4897
20419.0
7.85¢-02
1.4770
-2.356-04
4.98€-02
4.96E-02

4612
21684.2
5.24€-03
1.4406
-2.07TE-04
3.09e-03
3.94€-03*

19
9584
10433.8
7.4TE-09
1.6440
-3.58E-04
1.47E-09
1.48E-09*

8427
11866.7
1.23E-06
1.6143
-3.37E-04
3.14€-07
3.16E-07*

7535
13272.0
6.76E-05
1.5872
-3.17e-04
2.14E-05
2.15€-05*

.6826
146649.4
1.60€-03
1.5626
-2.99£-04
6.056-04
6.07E-04*

.6250
15999.1
1.72e-02
1.5402
-2.826-04
7.58¢-03
7.60€-03

5773
17320.8
8.05€-02
1.5197
-2.6TE-04
4.03€-02
4.04E-02

5372
18614.3
1.31e-01
1.5015
-2.53€-04
7.35€-02
7.35€-02

.5030
19879.5
2.49€-02
1.4896
~2.64E-04
1.58€-02
1.57e-02

20
1.1548
8659.5

5.17e-10
1.6849
-3.87E-04
6.78E-11
6.82€-11*

9908
10092.4
1.18€-07
1.6526
-3.64E-04
2.17E-08
2.18£-08*

8697
11497.6
9.11€-06
1.6225
-3.42E-04
2.19€-06
2.20€-06*

7767
12875.1
3.07E-04
1.5954
-3.23€-04
9.226-05
9.26€-05*

.7030
14224.8
4.89€-03
1.5709
-3.05E-04
1.77€-03
1.77e-03*

6432
15546.¢
3.65E-02
1.5486
-2.89€-04
1.54€-02
1.55€-02

.5938
16840.0
1.94€-01
1.5284
-2.74E-06
5.52€-02
5.53E-02

5523
18105.2
1.03e-01
1.511
-2.61E-04
5.62€-02
5.61€-02

21
1.4460
6915.7

2.THE-11
1.7367
-4.236-04
2.16E-12
2.18€-12*

1.1978
8348.6
8.99€-09
1.6940
-3.93e-04
1.09¢-09
1.10E-09*

1.0252
9753.8
9.71€-07
1.6610
-3.70E-04
1.67-07
1.67€-07*

8984
11131.3
4.65E-05
1.6310
-3.49E-04
1.05€-05
1.06€-05*

.8012
12481.0
1.08€-03
1.6039
-3.295-04
3.06E-04
3.07€-04*

72465
13802.6
1.22€-02
1.579¢
-3.11E-04
4.20€-03
4.226-03

6624
15096.2
6.4TE-02
1.5572
-2.95E-04
2.61E-02
2.626-02

.6112
16361.4
1.33€-01
1.5375
-2.80E-04
6.20€-02
6.20E-02




Table 2. Radiative transition parameters for N, A 35¥-X 1T}, For each v'-v” band, the listed
quantities are Ayrgn (um), Vyryn (€m™1), gyiyn, Fyrgn (A), R.(Fyrvr) (electric dipole moment

Vi\v»
]

10

1))

12

13

14

15

atomic units), Aysyn (

by integrating [ ¢, R.(r)y,~dr. -~ Continued

0
1655
60437.1
9.396-02
1.1126
6.03e-05
1.02e-01
1.02e-01

J1622
61644.8
9.10-02
1.1051
6.68E-05
1.28€-01
1.28€-01

.1592
62823.2
8.40€-02
1.0979
7.30€-05
1.50€-01
1.50€-01

1563
83971.7
7.44E-02
1.0910
7.90€-05
1.64E-01
1.64E-01

L1536
65089.9
6.38¢-02
1.0846
8.47€-05
1.7€-01
1.70€-01

15N
66177.1
5.32e-02
1.0780
9.03&-05
1.70€-01
1.70€-01

. 1487
67232.4
4.35€-02
1.0720
9.55€-05
1.63-01
1.63€-01

L1465
68255.1
3.49€-02
1.0661
1.01E-04
1.526-01
1.52€-01

1

721

58106.8

9.34E-03

1.1241

5.04E-05

6.30€-03
6.21E-03*

.1686
59314.4
5.11E-04
1.1059
6.61€-05
6.29E-04
5.96E-04*

.1653
60492.8
1.93e-03
1.1189
5.49€-05
1.74E-03
1.80¢-03*

.1622
61641.4
9.94€E-03
1.1078
6.45€-05
1.31E-02
1.32€-02*

.1593
62759.5
2.05e-02
1.1000
7.12e-05
3.47E-02
3.49€-02

.1566
63846.7
3.05€-02
1.0929
7.73€-05
6.41E-02
6.43€-02

L1541
64902.1
3.81-02
1.0864
8.30€-05
9.68€-02
9.70€-02

1517
65924.8

2 3
1792 . 1868
55805.2 53532.4
3.82e-02 2.33&-02
1.1430 1.1552
3.436-05 2.396-05
1.056-02 2.76€-03
1.06E-02 2.706-03
ATS6 .1827
57012.9 54740.0
4.84E-02 4.15£-03
1.1344 1.1430
4.16E-05  3.436-05
2.10£-02  1.08¢-03
2.106-02  1.03e-03*
A78 1788
58191.2  55918.4
4.566-02 5.96E-04
1.1263 1.1577
4.86€-05 2.18E-05
2.86E-02 ( 6.68E-05)
2.85E-02 7.96°-05*
. 1685 1752
59339.8  57066.9
3.386-02 9.69£-03
1.1185 1.1373
5.526-05 3.91E-05
2.91E-02 3.736-03
2.90E-02  3.80£-03*
. 1654 A9
60458.0 58185.1
1.956-02 2.24E-02
1.1108 1.1284
6.19€-05 4.68€-05
2.23E-02  1.31E-02
2.21E-02  1.32¢6-02
.1625 1687
61545.1 59272.3
7.87E-03 3.126-02
1.1029 1.1207
6.87E-05 5.34E-05
1.176-02  2.50€-02
1.166-02* 2.31E-02
L1597 .1658
62600.5 60327.7
1.35-03  3.29¢-02
1.0924 1.1135
7.78-05 5.95€-05
2.71E-03  3.46E-02
2.64E-03* 3.45€-02
1572 . 1430
63623.2  61350.4
1.40€-04 2.83€-02
1.1136 1.1068
5.95€-05 6.538-05
1.726-06  3.77€-02
1.91E-04*  3.768-02

¢

4

4 5 6

.1950 .2038 L2133
51288.3 49073.0  46886.6
1.396-02 3.76€-02 5.31E-04

1.1758 1.1877 1.2274
6.4BE-06 -3.536-06 -3.67E-05
1.07E-04) 7.49€-05 ( 9.936-05)
1.20E-04 8.00£-05 8.49€-05*

.1905 .1989 209
52496.0 50280.7  48094.3
3.37€-02 1.326-02 1.886-02

1.1653 1.1765 1.1984
1.54E-05 5.89€-06 -1.25€-05
1.55€-03 ( 7.89€-05) 4.41E-04
1.58E-03 6.76E-05 4.20E-04

.1863 L1963 .2030
53674.3 51459.1 49272.6
3.886-02 1.31E-04 3.47E-02

1.1561 1.1315 1.1876
2.31E-05 4.41E-05 -3.45E-06
4.34E-03 ( 4.69€-05) 6.66E-05
4.34E-03  3.626-05* 6.396-05

L1826 .1901 .1983
54822.9 52607.6  50421.2
2.796-02 6.79-03  2.86E-02

1.1472 1.1684 14777
3.07-05 1.27e-05 4.88E-06
5.85E-03 2.166-04 1.18€-04
5.806-03 2.396-04* 1.11E-04

.1788 .1861 1940
55941.1 53725.8 51539.3
1.21E-02  2.128-02 1.13€E-02

1.1379 1.1576 1.1673
3.86E-05 2.19€-05 1.37¢-05
4.25€-03 2.13E-03 3.91E-04
4. 1TE-03  2.17E-03 3.64E-04

T34 . 1824 . 1900
57028.2 54813.0 $2626.5
1.726-03 2.956-02 6.09€-04

1.1261 1.7490 1.1446
5.04E-05 2.92€-05 3.29¢-05
1.10€-03  5.59€-03 ( 1.30€-04)
1.056-03* 5.63E-03 1.12E-04*

A2 1790 .1843
58083.6 55848.4 53681.9
6.16E-06 2.698-02 2.79€-03

1.1442 1.1409 1. 1644
3.336-05 3.61E-05 1.61E-05
1.806-04) B.24E-03 ( 1.51E-04)
2.016-04* B8.20€-03 1.70E-04°

L1692 1758 1828
59106.3 56891.1 54706.6
6.456-03 1.726-02 1.23-02

1.1256 1.1330 1.1523
4.92E-05 4.28E-05 2.64E-05
4.35€-03 7.836-03 1.90£-03
& 44LE-03* 7.766-03 1.95€-03

38

7
.2236
44729.0
4.05€-02
1.2219
-3.21€-05
5.04E-03
5.02e-03

2177
45936.6
2.71E-02
1.2103
-2.24E-05
1.796-03
1.836-03

2122
47115.0
3.75e-03
1.1950
<9.65E-06
€ 4.93e-05)
6.06E-05*

.2072
48263.5
2.78e-03
1.2037
-1.69€-05
( 1.21€-04)
1.05€-04*

.2025
49381.7
1.82e-02
1.1886
-4.29E-06
( 5.45€-05)
4.66E-05

L1981
50468.9
2.81E-02
1.1788
3.95€-06
7.62¢-05
7.87€-05

L1941
51524.3
2.33¢e-02
1.1697
1.16E-05
5.82€-04
5.65€-04

.1903
52547.0
1.09€-02
1. 1603
1.96€-05
8.22€-04
7.88€-04

8 9
2347 2669
42600.3 40500.5
T.66E-03  2.22E-02
1.2322 1.2590
-4.06E-05 -6.27E-05
1.326-03  7.84E-03
1.37-03* 7.75€-03
.2283 2398
43807.9  41708.2
4.21E-03  3.79E-02
1.2374 1.2456
-4.49E-05 -5.17¢-05
9.65E-04 9.93£-03
9.226-04* 9.93E-03
.2223 .2332
44986.3 42886.5
2.69€-02  1.43E-02
1.2212 1.2322
-3.15E-05 -4.04E-05
3.206-03  2.52€-03
3.264E-03  2.58¢-03
.2168 2n
46134.8  44035.1
3.4E-02 5.46E-05
1.2101 1.3074
-2.236-05 -1.026-04
2.07€-03 ( 6.56E-05)
2.07e-03  5.45€-05*
2116 2215
47253.0 45153.3
1.426-02 1.33e-02
1.1989 1.2219
-1.29€-05 -3.21E-05
3.386-04 1.70E-03
3.59E-04  1.65€-03
.2069 .2163
48340.2 46240.4
T.24E-064 2.69€-02
1.1756 1.2105
6.65E-06 -2.26E-05

¢ 4.88E-06) 1.836-03

1.996-06* 1.81E-03
2024 2116
49395.6 47295.8
3.91€-03  2.23E-02
1.1933 1.2004
-8.23E-06 -1.42E-05
( 4.31€-05) 6.406-04
3.39€-05° 6.56E-04
.1983 .2070
50418.3 48318.5
1.556-02 8.17¢-03
1.1810 1.1895
2.106-06 -5.04E-06
( 1.19€-05)( 3.16E-05)
1.536-05 3.99£-05*

s~!) calculated by the r-centroid method, and Ayrpn (s™1) calculated

10
.2602
38429.8
3.36€-02
1.2721
-7.34E-05
1.39€-02
1.40€-02

.2523
39637.5
1.25€-03
1.2643
-5.06E-05
2.68E-04
2.93€-04*

L2450
4£0815.8
1.35€-02
1.2578
-6.17€-05
4.73E-03
4.65€-03

.2383
419644
3.23e-02
1.2442
-5.05€-05
8.23£-03
8.20€-03

232
43082.6
2.02E-02
1.2322
~4.06E-05
3.60€-03
3.65€-03

2264
46169.7
1.99€-03
1.2133
-2.49E-05
( 1.44E-04)
1.64E-04*

221
45225.1
3.46€-03
1.2264
-3.58E-05
5.54€-04
5.20€-04*
.2162
46247.8
1.67E-02
1.2120
-2.39€-05
1.27¢-03
1.23€-03




Table 2. Radiative transition parameters for N, A 3T#-Xx 'S}, For each v'-v” band. the listed

quant..ities are Avivr (Hm), Vyrgr (em™1), guign, Fyrgn (R), R (Fysyn) (electric dipole moment
atomic umt:s), Ayryr (s71) calculated by the r-centroid method, and Apren (s71) calculated
by integrating [ v'3, R.(r)yyndr. — Continued

Vo\y*

10

11

12

13

14

n
2748
36383.2
6.54E-04
1.3213
-1.13E-04
5.46E-04

5.156-04*

-2660
37595.8
3.14E-02
1.2832
-8.25€-05
1.53€-02
1.53€-02

2579
38774.2
3.00€-02
1.2692
-7.11€-05
1.19€-02
1.20€-02

.2505
39922.7
2.92€-03
1.2487
-5.426-05
7.40E-04

7.81E-04"

L2437
41040.9
6.60E-03
1.2587
-6.25€-05
2.40€-03

2.34€-03°

.8374
42128.1
2.49€-02
1.2439
-5.03€-05
6.36€-03
6.31€-03

2316
43183.5
2.36E-02
1.2326
-4.10€-05
4.30€-03
4.34E-03

12
2909
34375.7
&.24€-02
1.3126
<1.06E-04
2.62€-02
2.61E-02

2810
35583.4
2.08€-02
1.2961
-9.29€-05
1.09€-02
1.11€-02

2720
36761.8
1.06€-03
1.3116
-1.05E-04
7.91E-04
7.526-04*

.2638
37910.3
2.60€-02
1.2807
-8.04E-05
1.24€-02
1.23e-02

.2562
39028.5
2.80€-02
1.2673
-6.95€-05
1.08€-02
1.09€-02
L2493
40115.7
5.76€-03
1.2512
-5.63€-05
1.59¢-03

1.64E-03*

2429
411711
1.81€-03
1.2654
-6.79€-05
7.87E-04
T.ATE-04*

2370
42193.8
1.62€-02
1.24649
-5.11€-05
4.29€-03
4.238-03

13
.3087
32392.6
1.87€-02
1.3262
~1.17e-04
1.188-02
1.19€-02

.2976
33600.3
7.40€-03
1.3276
-1.186-04
5.30€-03
$.21E-03*

.2875
34778.6
3.79¢-02
1.3080
-1.03k-04
2.26E-02
2.26€-02

2783
35927.2
1.56€-02
1.2920
-8.96€-05
7.86E-03
7.96€-03

.2699
37045.4
7.44E-04
1.3134
-1.07e-04
5.83-04
5.50€-04*

.2622
38132.6
2.03E-02
1.279%
-7.94€-05
9.556-03
9.47€-03

.2552
39187.9
2.83€-02
1.2665
-6.88¢-05
1.01€-02
1.01€-02

2687
40210.6
9.70€-03
1.253
-5.79¢-05
2.85€-03
2.92e-03*

4

1%

3285

30438.9

9.29€-03

1.3598

-1.44E-04

7.33e-03
7.22€-03*

1.3172

<1.10€-04

3.90¢-03
3.98€-03¢

2943
33973.5
1.11E-02
1.3217
-1.14E-04
7.55€-03
7.45€-03

.2850
35091.7
3.20€-02
1.3047
-9.99¢-05
1.91€-02
1.91€-02

2764
36178.8
1.38E-02
1.289%
-8.75€-05
6.74E-03
6.836-03

.2686
37234.2
1.526-04
1.3450
-1.326-%
1.85E-04)
1.67E-04*

2614
38256.9
1.41€-02
1.279¢
-7.95€-05
6.74E-03
6.65€-03

15
.3507
28514.7
5.30€-02
1.373
~1.54E-04
3.93€-02
3.93€-02

3364
29722.4
5.47€-03
1.3469
-1.34E-04
3.476-03
3.54€-03*

3236
30900.8
2.18E-02
1.3506
-1.376-04
1.62€-02
1.61€-02

3120
32049.3
3.41€-02
1.3330
-1.23€E-04
2.2BE-02
2.29€-02

.3015
33167.5
2.386-03
1.3066
-1.01E-04
1.20€-03
1.25€-03°

29
34256.7
1.16€-02
1.3184
-1.11E-04
7.77e-03
7.67E-03

.2832
35310.0
2.85E-02
1.3026
-9.82€-05
1.63E-02
1.63E-02

L2752
36332.8
1.40€-02
1.2884
-8.67E-05
6.81E-03
6.89¢-03

16
J3757
26620.2
1.586-02
1.3869
-1.65-04
1.106-02
1.11€-02

359
27827.9
2.47€-02
1.3845
-1.63€6-06
1.92¢-02
1.91€-02

3448
29006.2
3.59€-02
1.3645
-1.48E-04
2.58€-02
2.59¢-02

3316
30154.8
1.1€-06
2.24646
-7.36E-04
2.22e-05
2.27Te-05*

.3198
31273.0
2.69€-02
1.3452
-1.326-04
1.95€-02
1.94€-02

9.89¢-03
1.3170
-1.10€-04
6.586-03
6.49€-03°

39

9.39¢-03

3.53e-02

.3684
27161.5
8.18E-05
1.5028
-2.54E-04
1.43€-04
1.30€-04*

3535
28290.1
3.72e-02
1.3763
-1.57e-04
2.80€-02
2.79¢-02

3400
29408.3
1.86€-02
1.3573
-1.426-04
1.29¢-02
1.30€-02

3279
30495.5
1.97e-03
1.3708
-1.53€-04
1.76€-03
1.71e-03*

-1 I7E-O%
1.34€-02
1,35€-02

18
.4363
22920.8
6.64E-02
1.4407
-2.07E-04
4.63-02
&.63E-02

164
26128.4
2.42€-03
1.4014
~1.77E-04
1.43€-03
1.48€-03*

.3952
25306.8
&.26E-02
1.4117
-1.85E-04
3.186-02
3.17€-02

3780
26455.4
1.78E-02
1.3896
-1.67€-04
1.25€-02
1.26€-02

3827
27573.5
8.486-03
1.3927
-1.70€-04
6.93€-03
6.84E-03*

3489
28660.7
3.52€-02
1.3705
-1.526-04
2.60€-02
2.60€-02

.3365
29716.1
8.99€-03
1.3506
-1.37-04
5.95£-03
6.03E-03*

.3253
30738.8
4.00E-03
1.3612
-1.45E-06
3.30£-03
3.23e-03*

19
4736
21116.2
&.01E-02
1.4602
-2.22E-04
2.51€-02
2.52€E-02

4480
22323.8
3.28¢-02
1.4527
-2.16E-04
2.30€-02
2.29€-02

.4255
23502.2
3.13e-02
1.4280
-1.97€-04
2.13€-02
2.14€-02

4057
26650.7
1.02E-02
1.4278
-1.97e-04
7.98¢-03
7.89€-03

.3881
25768.9
4.06E-02
1.4032
-1.78€-04
2.986-02
2.98E-02

3726
26856.1
2.63€-03
1.3711
-1.53E-04
1.61E-03

1.65€-03*

3583
279115
1.70€-02

3456
28934.2
2.90€-02
1.3663
-1.49€-04
2.11E-02
2.11E-02

20
5170
19341.8
1.09€-04
1.6217
-3.426-04
1.25€-04
1.17€-04*

4866
20549.5
6.756-02
1.6716
-2.31E-04
4.226-02
4.22E-02

602
21727.9
2.10€-03
1.4834
-2.40E-04
1.67€-03
1.63€-03¢

437
22876.4
5.06E-02
1.4403
-2.07E-04
3.50€-02
3.50¢-02

4168
23994.6
1.90E-03
1.3997
-1.75€-04
1.09€-03
1.13e-03*

.3987
25081.8
2.80€-02
1.4160
-1.886-04
2.11€-02
2.106-02

.3682
27159.9
1.53€-05
1.6553
-3.66E-04
( 5.54€-05)

4.95€-05*

21
.5682
17598.0
$.40E-02
1.5221
-2.69£-04
2.87E-02
2.86€-02

.5318
18805.7
1.65€-02
1.4883
-2.43€E-04
8.76€-03
8.83e-03

.5004
19984.0
5.66€-02
1.4828
-2.39€-04
3.49€-02
3.486-02

4732
21132.6
9.39€-03
1.4519
~2.16€-04
5.57€-03
5.63e-03*

4494
22250.8
3.24E-02
1.4529
-2.16€-04
2.26€-02
2.25€-02

4285
23337.9
2.57€-02
1.4298
-1.99€-04
1.74E-02
1.75€-02

4099
24393.3
2.94€-03
1.46414
-2.08€-04
2.49€-03
2.43E-03*

.3935
25416.0
3.23e-02
1.4095
-1.83€-04
2.40€-02
2.40€-02




Table 2. Radiative transition parameters for N; A 3TF-X 1Z}. For each v'-v” band, the listed
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19
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21

quant_ities.are Aviye (pm), Vyige (em™1), gy, Fyrgn (R), R.(Fyiyn) (electric dipole moment
atomic units), Ayiyw (s™1) calculated by the r-centroid method, and Ay~ (s?!) calculated
by integrating [ v, R.(r)¢~dr. - Continued

0 1 2 3 4 S [ 4 [ 9 10
1444 1494 .1548 1604 1664 J1728 L1796 -1868 L1945 .2028 217
69264.2  66913.8  64612.2  62339.4  60095.3  57880.1 55693.6  53536.0  51407.3  49307.5  47236.8
2.76E-02  4.61E-02 2.97€-03 2.036-02 1.45E-02 7.01E-03 2.06€-02 1.696-03  2.25E-02 1.92e-04 2.28g-02
1.0606 1.0743 1.0912 1.1004 1.1173 1.1244 1.1640 1.1457 1.1722 1.1517 1.2022
1.05E-04 9.356-05 7.88£-05 7.086-05 S5.636-05 5.026-05 3.34E-05 3.206-05 9.52E-06 2.696-05 -1.57¢-05
1.386-01  1.56E-01  6.71E-03 3.34E-02 1.356-02 4.636-03 5.386-03 3.5BE-04 3.75E-04 ( 2.24E-05) 7.97e-04
1.386-01  1.56E-01 6.83E-03* 3.326-02 1.36E-02 4.54E-03* 5.426-03  3.306-04* 3.836-04  1.52E-05* 7.96E-04
. 1425 T3 .1525 .1580 .1638 1700 1765 . 1835 .1910 .1990 .2075
70198.4  67068.0  65566.4  63293.6  61049.6  SBE3L.3  56647.8  56490.2  52361.5  50261.8  48191.0

2.166-02  4.326-02  8.086-03  1.206-02 2.08E-02 1.006-03 2.286-02 &4.91E-04 2.006-02 3.24E-03  1.66E-02
1.0552  1.0687  1.0836  1.0%2  1.1105  1.1100  1.1367  1.1722  1.1640  1.1875 1,193
0s
0

1.106-04 9.84E-05  8.54E-05 7.62E-05 6.21E-05 6.26E-05 3.97E-05 9.52E-06 1.656-05 -3.366-05 -8.06E-06
1.236-01 1.77E-01 2.24E-02 2.38E-02 2.47€-02 1.086-03 8.80E-03 ( 9.726-06) 1.05E-03 ( 6.286-06) 1.636-04
1.226-01  1.77E-01  2.26E-02* 2.36E-02 2.49E-02 1.03E-03* 8.80E-03 1.49E-05° 1.046-03  3.24E-06° 1.726-04

1406 1454 L1504 L1557 .16 L1674 AT3? .1805 1877 1954 .2036

71116.5 68786.1 664684.6 642117  61967.7  59752.4 57565.9 55408.3 53279.6 51179.9  49109.1
1.686-02 4.06E-02 1.39€-02 5.306-03 2.356-02 3.15€-04 1.89€-02 5.54E-03 1.17E-02 1.156-02 6.18E-03
1.0501 1.0634 1.0775 1.0882 1.1043 1.13% 1.1298 1.1502 1.1557 1.1761 1.1829

1.15€-04 1.036-04 9.07E-05 8.14E-05 6.75E-05 3.74E-05 &4.56E-05 2.826-05 2.35€-05 6.236-06  5.03E-07
1.07€-01 1.89€-01 4.S3E-02 1.266-02 3.438-02 ¢ 1.27€-04) 1.01€-02 1.01€-03  1.31E-03 ( 8.07E-05)( 2.50€-07)
1.07E-01 1.89E-01 &4.56E-02 1.24E-02* 3.44E-02 1.43E-04* 1.01E-02 1.05E-03* 1.27E-03 8.996-05  2.49E-08%

13890 L1435 1486 L1536 591 649 am am 1846 .1921 .2000

71997.1 69666.7  67365.1 65092.3 62848.3 60633.0 58446.5 56288.9 54160.2 52060.5 49989.7
1.29€-02 3.69E-02 1.92E-02 1.31€-03 2.23E-02 3.56E-03 1.20€-02 1.21E-02 3.74€E-03 1.736-02 3.17e-04
1.0453 1.0583 1.0719 1.0818 1.0986 1.1176 1.1231 1.4417 1.1457 1.1681 1.1546
1.19€-04 1.07€-06 9.56E-05 8.70E-05 7.24E-05 5.60E-05 5.13E-05 3.54E-05 3.206-05 1.306-05 2.44E-05
9.226-02 1.95€-01 7.23E-02 3.69€-03 3.92E-02 3.366-03 8.536-03 3.666-03 8.21E-06 5.55E-04 ( 3.19€-05)
9.21E-02 1.95€-01 7.25€-02 3.61E-03* 3.918-02 3.44E-03* B.45€-03 3.71E-03  7.B4E-04* 5.69€-04 2.36E-05*

L1373 <1618 - 1466 .1517 L1570 1627 .1687 1750 .1818 .1890 L1967
72833.6 70508.2 68206.6 65933.8 63689.7  61474.5 59288.0 57130.4 $5001.7 52901.9 50831.2
9.936-03  3.27€-02 2.32€-02 3.2BE-06 1.85E-02 B.38E-03 S5.46E-03 1.64E-02 1.326-04 1.726-02 1.50€-03

1.0406 1.0535 1.0667 1.0384 1.0934 1.1098 1.1159 1.1349 1.1052 1.1608 1.1876
1.238-064 1.126-06 1.00E-04 1.25€-04 7.69E-05 6.276-05 5.75E-05 4.12E-05 6.67E-05 1.92E-05 -3.45E-06
7.84E-02 1.93E-01 9.986-02 ( 1.986-05) 3.818-02 1.036-02 5.08E-03 &6.99E-03 ( 1.326-04) 1.27€-03 ( 3.15E-06)
7.82E-02* 1.93E-01 1.00€-01  1.396-05* 3.81E-02 1.05E-02* 4.99€-03* 7.02E-03 1.15E-04 1.26€-03  1.12E-06*

.1358 . 1402 1649 1498 .1551 . 1606 . 1664 726 L1792 1862 L1937
73639.2 71308.8 69007.3 66734 .4 64490.4 62275.1 60088.6 57931.0 55802.3 53702.6 51631.8
7.58E-03 2.836-02 2.58£-02 8.27k-04 1.35€-02 1.27E-02 1.29€-03 1.686-02 1.10E-03  1.26E-02 6.64E-03
1.0362 1.0489 1.0619 1.0764 1.0885 1.1038 1.1060 1.1289 1.1561 1.153¢9 1.1746

1.27€-06  1.16E-04 1.04E-04 9.17E-05 8.11E-05 6.79E-05 6.60€-05 &4.636-05 2.31€-05 2.506-05 7.49€-06
6.58€-02 1.86E-01 1.25E-01 2.79E-03 3.226-02 1.91€-02 1.65E-03 9.48E-03 ( 1.39E-04) 1.65E-03 ( 6.94E-05)
6.5TE-02* 1.86E-01 1.25€-01 2.87E-03* 3.206-02 1.92€-02 1.59€-03" 9.48£-03 1.556-04* 1,62E-03 7.99E-05*

*The Einstein coefficients for this band may have limited accuracy, since the Franck-Condon
factor is less than 0.01 (see text).
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Table 2. Radiative transition parameters for Ny A 32:—)\' ’E‘;. For each v'-v” band, the listed

quantities are Ay (um), vy (€m™1), guivn, Forgn (A), Re(Fyren) (electric dipole moment
atomic units), Ay« (s~!) calculated by the r-centroid method, and A,y (s™!) calculated
by integrating [ ¢, R.(r)y,~dr. ~ Continued

Vo " 12
16 2213 2316
45195.2 43182.8
2.408-07 2.29€-02
.1252 1.2339
1.056-03 -4.20€-05
( 3.27€-05) 4.41€-03
1.626-05* 4.41E-03
17 2167 2266
46149.4 446137.0
5.95€-03  1.44E-02
1.2160 1.2237
-2.726-05 -3.36E-05
5.84E-04 1.89€-03
5.526-04* 1.93E-03
18 .2125 .2220
47067.5 45055.1
1.55€6-02 3.14E-03
1.2051 1.2105
-1.81E-05 -2.26E-05
T.14E-04  1.98E-04
6.97E-04  2.19€-04*
19 .2086 2
47948.1 45935.7
1.85€-02 2.31E-04
1.1966 1.2442
-1.10€-05 -5.05€-05
3.34E-04 ( 7.73£-05)
3.31E-04  6.48E-05*
20 .2050 .2138
48789.6 48777.2
1.398-02  5.46E-03
1.1885 1.2108
-4.20E-06 -2.29€-05
3.856-05 3.94E-04
4.20E-05 3.68¢-04*
21 .2017 .2102
49590.2 &7577.8
6.43E-03  1.20€-02
1.1798 1.2014
3.11e-06 -1.50€-05
€ 1.036-05) 3.94E-04
7.14€-06* 3.78E-04

13

.2627

41199.7

1.66E-07

2.8299

-1.01-03
¢ 1.60€-05)
2.13E-05*

237
42153.9
7.55¢-03
1.2480
-5.37e-05
2.20£-03
2.14E-03*

.322
43072.0
1.77€-02
1.2363

-4 .40E-05
3.70£-03
3.67€-03

.2275
43952.6
1.79€-02
1.2269
-3.62€-05
2.69€-03
2.70€-03

.2232
4479.1
9.80€-03
1.2176
-2.85€-05
9.68€-04
9.99€-04"

.2193
4559.7
2.13¢-03
1.2049
-1.79¢-05
¢ 8.79¢-05)

1.01E-04* 2.67E-03  2.55E-05*

%
2548
39266.0
2.37&-02
1.2670
-6.93-05
9.26€-03
9.25€-03

2488
40200.2
1.40€-02
1.2554
-5.97€-05
4.39¢-03
4.45E-03

2432

41118.3

1.83e-03

1.231

-4 .4TE-05

3.44E-04
3.71E-04*

.2381
41998.9
1.40€-03
1.2586
-6.24€-05
5.45€-04
5.13e-06*

2336
42840.4
9.30€-03
1.2405
-4.75-05
2.23¢-03
2.18¢-03*

229N
4£3641.0
1.51€-02
1.2311
-3.97-05

15
2679
37321.8
1.10€-04
1.2132
-2.49¢-05

( 4.78E-06)
8.78¢-06*

.2613
38276.0
7.84E-03
1.2819
-8.14E-05
3.94E-03

3.86€-03*

.2551
39194.1
1.91-02
1.2688
-7.07€-05
7.75e-03
7.7T1E-03

2495
40074.7
1.70€-02
1.2583
-6.21€-05
5.72-03
5.75e-03

.26hk
40916.2
6.75€-03
1.2470
-5.28€-05
1.74g-03

1.79¢-03*

2397
41716.8
2.93e-04
1.2140
-2.55€-05

16
.2823
35427.3
2.45E-02
1.3019
~9.76E-05
1.40€-02
1.40€-02

27469
36381.5
1.54€-02
1.2889
-8.71€-05
7.62€-03
7.69£-03

. 2681
37299.6
1.54E-03
1.2661
-6.85-05
5.07€-04
5.39e-04*

.2619
38180.2
2.55€-03
1.2892
-8.73e-05
1.46€-03
1.61g-03*

-2563
39021.7
1.22E-02
1.2723
-7.36€-05
$.31-03
5.26E-03

251
39822.3
1.65€-02
1.2623
-6.54€-05

2.686-03 ( 1.87¢-05) 6.01g-03

6.00€-03

7
2980
33562.6
1.15€-03
1.2959
-9.28¢-05
5.04E-04
5.35€-04*

- 2897
34516.8
6.72E-03
1.3180
<1.11E-04
4.56€-03
4.48c-03*

.2822
35434.9
2.00€-02
1.3027
-9.83£-05
1.16€-02
1.15¢-02

2754
36315.5
1.70€-02
1.2908
-8.86E-05
8.65€-03
8.70E-03

.2691
37157.0
4.98E-03
1.2768
-7.73e-05
2.06€-03
2.11g-03*

2635
37957.6
2.426-05
1.4159
-1.88E-04

5.4SE-05*

1.3231

-1.15e-04

2.25€-03
2.19¢-03*

.2831
35322.2
1.43€-02
1.3053
-1.00€-04
8.57e-03
8.51€-03

2768
36122.8
1.70€-02
1.2943
-9.15E-05

¢ 6.306-05) 9.08:-03

9.09¢-03

19
33462
29923.2
4.97E-03
1.3450
-1.32€-04
3.14€-03
3.21€-03*

.323¢9
30877.4
4.15e-03
1.358¢9
-1.43e-04
3.38:-03
3.31E-03*

3145
31795.5
2.03e-02

32676.1
1.81€-02
1.3257
<1.17-04
1.16E-02
1.17e-02

.2984
33317.6
4.32E-03
1.3091
-1.03e-04
2.35e-03
2.41E-03*

291
34318.2
3.97-04
1.3493
-1.36€-04
3.986-04
3.75e-04°

20
.3553
28148.9
2.01€-02
1.3802
-1.60E-04
1.55€-02
1.54E-02

3436
29103.1
2.37e-02
1.3638
~1.4TE-04
1.70€-02
1.71€-02

.3331
30021.2
3.94¢-03
1.3429
-1.31E-04
2.46E-03
2.51€-03*

3236
30901.8
2.71€-03
1.3613
-1.45E-04
2.27¢-03
2.22E-03*

.3150
31743.3
1.56€-02
1.3404
-1.29€-04
1.11€-02
1.11€-02

3073
32543.9
1.76E-02
1.3281
-1.19¢-04
1.16€-02
1.16€-02

*The Einstein coefficients for this band may have limited accuracy, since the Franck-Condon
factor is less than 0.01 (see text).
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Table 3. Radiative transition parameters for N; B 3[1,-4 3T#.
quan%ities'al‘e /\vlvu (ﬂm), Vyrytt (Cm—]), Quryr, f'ulvu (A)‘ Re('-’v‘w“) (electric d[pole moment,
atomic units), Ayry» (s7') calculated by the r-centroid method, and Ay, (s~!) calculated
by integrating [ ¥, Re(r),~dr.

LAY o

0

0
1.0469
9552.0
4.01E-01

1.2534
2.68E-01
5.00€+04
5.08E+04

.8883
11257.3
4 .00€-01
1.979
2.58E-01
7.706+04
7.70E+04

.T732
12933.5
1.61€-01
1.3475
2.46E-01
4.28E404
4.29E+04

.6858
14580.8
3.39€-02
1.4035
2.32€e-01
1.15E+04
1.16E+04

6173
16199.1
&.04E-03
1.4684
2.16€-01
1.62€+03
1.63E+03*

.5622
17788.4
2.74E-04
1.5458
1.96€-01
1.19€+02
1.20€+02*

.5168
19348.6
1.01€-05
1.6441
1.70€-01
4.26E+00
4.23e+00*

4789
20879.7
1.74€-07
1.7837
1.35€-0¢
5.85€-02
5.58E-02*

1
1.2317
8119.1
3.30€-01

1.2160
2.76€-01
2.736+04
2.73E+04

1.0179

9826.4
2.87¢-03

1.3088
2.56€-01
3.60€+02
3.45€+02*

8695
11500.7
2.76E-01
1.3087
2.56€-01
5.55€+04
5.54E+04

7606
13147.9
2.77e-01
1.3567
2.44E-01
7.616+04
7.61E+06

6772
14766.2
9.67¢-02
1.6124
2.30€-01
3346404
3.35E+04

6114
16355.5
1.62€-02
1.4772
2.14E-01
6.57E+03
6.59€+03

.5582
17915.7
1.438-03
1.5549
1.93¢-01
6.20€+02
6.22E+02*

L5142
19446.8
6.42€-05
1.6539
1.67€-01
2.68E+01
2.66E+01*

H
1.4895
6713.8
1.66E-01

1.1827
2.838-01
8.15€+03
B8.16E+03

1.1878
8419.1
1.59€-01
1.2273
2.74E-01
1.44E+04
1.43E+04

.9905
10095.4
6.90E-02
1.2571
2.67TE-01
1.03€+04
1.036+04

8516
11762.7
9.61E-02
1.3235
2.52¢-01
2.00E+04
1.99€+04

7484
13361.0
2.98E-01
1.3666
2.42€-01
8.41E+04
8.40£+04

6689
14950.3
1.69€-01
1.6215
2.28E-01
3.93€+04
5.95€+04

.6057
18510.5
3.89¢-02
1.4862
2.11€-01
1.38E+04
1.59€404

.5543
18041.6
4.32e-03
1.5641
1.91€-01
1.87€+43
1.87€+03*

3
1.8739
5336.3
6.72€-02

1.1526
2.88¢-01
1.72E+03
1.73E+03

1.420
70461.6
1.96E-01
1.1920
2.81-01
1.09€+04
1.09€4+04

1.147
8717.9
2.19€-02
1.2486
2.69€-01
2.13E+03
2.10E+03

9648
10365.2
1.52€-01
1.2708
2.64E-01
2.39E+04
2.40E+04

8345
11983.5
7.60£-03
1.3676
2.41E-01
1.54E+03
1.50€+03*

.T368
13572.8
2 .44LE-01
1.3775
2.39€-01
7.05€+04
7.03E+04

.6608
15133.0
2.30€-01
1.4310
2.25€-01
8.19€+04
8.21E+04

.6001
16664 .1
7.168-02
1.4954
2.09€-01
2.938+04
2.936+04

4
2.5084
3986.7
2.41E-02

1.1253
2.93e-01
2.66E+02
2.68E+02

1.7569
5692.0
1.30€-01
1.1613
2.87E-01
&.00E+03
4.01E+03

1.3572
7368.3
1.24€-01
1.2027
2.79¢-01
7.82e+03
7.79€+03

1.1092

9015.6
5.19€-03

1.1981
2.80€-01
6.02E+02
6.24E+02*

9404
10633.9
1.51€-01
1.2827
2.62E-01
2.52E+06
2.52E+04

.8181
12223.1
1.04E-02
1.2875
2.60€-01
2.62E+03
2.69€+03

7255
13783.3
1.57€-01
1.3903
2.36E-01
&.62E+04
&,60€+04

.6530
15314.4
2.66€-01
1.4410
2.23e-01
9.60E 04
9.61E+04

H
3.7523
2665.0

8.09e-03
1.1002
2.97e-01
2.T5E+01
2.T6E+01*

2.2882
4370.3
6.57E-02
1.1336
2.92e-01
9.46E+02
9.49€+02

1.6538
6046.6
1.43-01
1.1705
2.85g-01
5.19e+03
5.19€+03

1.2997
7693.9
4.22€-02
1.2175
2.76€-01
2.96E+03
2.93e+03

1.0739
9312.2
$.126-02
1.2353
2.72-01
6.20€+03
6.26E+03

N7
10901.5
9.55E-02
1.2959
2.59€-01
1.68E+04
1.66E+04

.8025
12661.7
5.81E-02
1.3216
2.53¢-01
1.45E+04
1.47E+04

T
13992.7
7.4Te-02
1.4071
2.32e-01
2.22E+04
2.20E+04

42

6
7.2916
13714

2.62€-03
1.0772
3.01€E-01
1.24E+00
1.25E+00

3.2502
3076.8
2.86E-02
1.1085
2.96E-01
1.48E+02
1.48E+02

2.1039
4753.0
1.01E-01
1.1424
2.90E-01
1.85€+03
1.85€+03

1.5624
6400.3
1.07e-01
1.1808
2.83e-01
4.586+03
4.56E+03

1.2671

8018.6
2.19¢-03

1.2740
2.64E-01
1.59€+02
1.50€+02*

1.0408
9607.9
9.48E-02
1.2492
2.69€-01
1.236+404
1.24E+04

8954
11168.1
3.55€-C2
1.3169
2.54E-01
6.46€+03
6.37€+03

7875
12699.2
1.06€-01
1.3368
2.49€-01
2.T2E+04
2.73E+04

For each v"-v” band, the listed

7
94.1292
106.2
8.318-04
1.0558
3.04E-01
1.87e-04
1.88€-04*

$.5202
1811.5
1.14E-02
1.0854
3.00E-01
1.23E+01
1.24E+01

2 8674
3487.8
5.63€-02
1.1170
2.958-01
4.20€+02
4.22€+02

1.9674
5135.1
1.11E-01
1.1516
2.89€-01
2.54€+03
2.54E+03

1.4807
6753.4
5.4TE-02
1.1933
2.81E-01
2.69€+03
2.67E+03

1.1987

8342.7
8.77-03

1.1919
2.81E-01
8.15€+02
8.37e+02*

1.0098
9902.9
1.04E-01
1.261
2.66E-01
1.66E+04
1.46E+04

8746
11434.0
3.086-03
1.3797
2.386-01
5.30€+02
5.02€+02*

8
-8.8467
-1130.4

2.63€-04
1.0360
3.07e-01
= 1.45€-01
~1.46E-01*

17.3933
574.9
4.31€-03
1.0640
3.03e-01
1.52€-01
1.54€-01*

4.6420
2251.2
2.T4E-02
1.0938
2.98E-01
5.63e+01
5.66E+01

2.5651
3898.5
8.00€-02
1.1258
2.93e-01
8.26€+02
8.28E+02

1.8126
5516.8
9.36€-02
1.1617
2.87e-01
2.626+03
2.61E+03

1.4072
7106.1
1.39€-02
1.2143
2.76E-01
7.74E402
7.58E+02

1.153¢
8666.3
3.95€-02
1.2181
2.76E-01
3.956+03
3.99£+03

.9806
10197.4
8.16E-02
1.2764
2.63€-01
1.22E+04
1.21E+04

9
-4.2TN"
-2338.0

8.36E-05
1.0175
3.09E-01
-4 14E-01
-4.18€-01*

-15.8042
-632.7
1.59€-03
1.0443
3.06€-01
-1.52€-01
-1.54E-01*

9.5828
1043.5
1.22E-02
1.0725
3.02€-01
2.57€+00
2.58E+00

3.763
2690.8
&.T3E-02
1.1025
2.9TE-01
1.656+02
1.66E+02

2.3207
4309.1
8.96€-02
1.1352
2.926-01
1.236+03
1.238+03

1.6954
5898.4
5.936-02
1.1733
2.85€-01
2.00E+03
1.98E+03

1.3407
7458.6
1.75E-08
22.1050
0.00E+00

¢ 0.00€+00)
6.68E-01*

1.1124
8989.7
6.78E-02
1.2324
2.73E-01
7.42E+03
7.464E+03

10
-2.8438
-3516.4

2.69€-05
1.0004
3.11E-01
-4.59€-01
-4, 64E-01*

-5.521%
-1811.1%
5.7BE-04
1.0259
3.08€-01
-1.32€+00
-1.33e+00*

-76.1757
-134.8
5.20€-03
1.0528
3.05€-01
~4.T9€E-03
~4.83E-03"

6.6117
1512.5
2.496-02
1.0811
3.00€-01
1.58E+01
1.58E+01

3.1941
3130.8
6.49€-02
1.1116
2.96E-01
3.53e+02
3.54E+02

2.1186
4720.1
8.09e-02
1.1453
2.90E-01
1.45€+03
1.45E+03

1.5923
6280.3
2.4BE-02
1.1388
2.826-01
9.86E+02
9.72e+02

1.2802
N3
1.08€-02
1.1840
2.83e-01
8.34E+02
8.54€+02




Table 3. Radiative transition parameters for Ny B 3II;-4 3T#.
quant"lt‘les .are Aty (l‘m)a Vyryt (Cm—l)u Guryts Tyrpr (A), Re(Fv’v”) (eleCtric dipole moment
atomic units), Ayrye (s™!) calculated by the r-centroid method, and A,/,» (s~!) calculated
by integrating [ ¢, R.(r)y,»dr. - Continued

LA A 11

[

~2.1436
~4665.0
8.85€-06
.9847
3.13e-01
-3.56€-01
-3.61E-01*

-3.3788
-2959.6
2.10E-04
1.0090
3.10e-01
-2.126+00
-2.15€+00*

~7.7920
-1283.4
2.15€-03
1.0345
3.07e-01
-1.74E+00
-1.75E+00*

27.4786
363.9
1.22€-02
1.0615
3.03e-01
1.09€-01
1.10€-01

5.0449
1982.2
4.02e-02
1.0901
2.99€-01
5.67€+0)
5.69€+01

2.7999
3571.5
7.35€-02
1.121
2.94€-01
5.87€+02
5.87¢+02

1.9487
5131.7
5.83€-02
1.1565
2.88¢-01
1.326+03
1.31£+03

1.5009

6662.8
3.69€-03

1.2253
2.74€-01
1.66E+02
1.59€+02*

12
-1.7292
-5783.1

2.99€-06
9706
3.14E-01
-2.31E-01
-2.34E-01*

-2.4523
-4077.8
7.71E-05
9934
3.12E-01
-2.06E+00
-2.09E+00*

-4.1640

-2601.6
8.77€-04

1.0177
3.09E-01
-4.70E+00
-4 TSE+00*

-13.2578
-754.3
5.68E-03
1.0433
3.06E-01
-9.26E-01
-9.31E-01*

11.5737
864.0
2.25€-02
1.0705
3.02¢-01
2.68£+00
2.70€+00

4.0761
24653.3
5.39¢-02
1.0995
2.98E-01
1.43€+02
1.438+02

2.4916
4013.5
6.96€-02
1.1313
2.92e-01
7.78£+02
7.77€+02

1.8036
5544.6
3.10€-02
1.1702
2.85E-01
8.69€+02
8.60E+02

13
-1.4555
-6870.3

1.04E-06
9581
3.15€-01
-1.36€-01
-1.38€-01*

-1.9361
-5165.0
2.88€-05
9792
3.13e-01
-1.58E+00
- 1.60E+00*

-2.8664
-3488.7
3.57e-04
1.0021
3.116-01
-5.94E+00
-6.00E+00*

-5.4305
-1841.4
2.58E-03
1.0266
3.08E-01
-6.20E+00
<6.26E+00*

<44 .8147

-223.1
1.188-02

1.0523
3.05e-01
-4.95-02
-4.98€-02

7.3199
1366.1
3.47€-02
1.0798
3.01E-01
1.62E+01
1.63€+01

3.4172
2926.4
6.14E-02
1.1093
2.96E-01
2.73E+02
2.73E+02

2.2634
4457.4
5.42€-02
1.1425
2.90€-01
8.19E+02
8.15€+02

%
-1.2617
~7925.7

3.78¢-07
9675
3.16€-01
-7.63e-02
-7.73e-02*

-1.6076
-6220.4
1.10€-05
9665
3.15€-01
-1.06E+00
-1.07g+00*

-2.2007
~4544.1
1.46E-04
.9879
3.13e-01
-5.44E+00
-5.506+00*

-3.4521
-2896.8
1.16E-03
1.0111
3.10€-01
-1.10€+01
<1.11E+01*

-7.8216
-1278.5
5.99¢-03
1.0356
3.07e-01
-4.7T8E+00
-4 .8E+00"

32.1787
310.8
2.05g-02
1.0616
3.03e-01
1.15¢-01
1.16€-01

5.3448
1871.0
4.57e-02
1.0894
2.99€-01
5.43€+01
5.45€+01

2.939
3402.1
5.97€-02
1.1197
2.94£-01
4.13E+02
4.126+02

15
1.7
~8948.4

1.43e-07
.9387
3.17e-01
<4.16E-02
~4.21E-02*

~1.3806
-7243.1
4.31E-06
9553
3.16E-01
-6.61E-01
-6.69€-01*

-1.7964
-5566.8
6.08E-05
9750

3. 14E-01
-4.19E+00
-4 .24E+00*

-2.5513
-3919.5
5.21E-04
.9968
3.12€-01
-1.23e+01
=1.256+01*

-4.3455
-2301.2
2.96E-03
1.0202
3.09¢-01
~1.40€+01
-1.41E+01*

-14.0462
-711.9
1.15€-02
1.0449
3.04E-01
~1.586+00
-1.59E+00

11.7886
848.3
3.06E-02
1.0712
3.02e-01
3.45E+00
3.47E+00

4.2028
2379.4
5.226-02
1.0995
2.98¢-01
1.26€+02
1.26€+02

16
-1.0063
-9937.4

5.61€-08
9318
3.18¢-01
-2.25e-02
-2.27-02*

-1.2148
-8232.1
1.74E-06
9456
3.17€-01
~3.94E-01
-3.99e-01¢

-1.5254
-6555.8
2.57E-05
9634
3.15-01
-2.92€+00
-2.95E+00*

-2.0373
-4908.5
2.35E-04
9838
3.13e-01
-1.10€+01
-1.11E+01*

-3.0393
~3290.2
1.45€-03
1.0059
3.11E-01
-2.02e+01
-2.04E+01*

-5.8790
-1701.0
6.28E-03
1.0295
3.08¢-01
-1.18€+01
-1.19€+01*

-71.0500
-140.7
1.91€-02
1.0545
3.04€-01
-2.00€-02
-2.01E-02

7.1926
1390.3
3.97€-02
1.0812
3.00€-01
1.95€+01
1.96£+01

43

7
-.9181
-10891.6
2.29€-08
.9263
3.18¢€-01
~1.21E-02
~1.226-02*

-1.0886
-9186.3
7.25¢-07
9373
3.17E-01
-2.29€-01
-2.326-01*

=136
-7510.0
1.11E-05
9530
3.16€-01
-1.90E+00
-1.93E+00*

-1.7057
-5862.7
1.07E-04
9718
3.14E-01
-8.626+00
-8.726+00*

-2.3560
~4264 .5
7.07E-04
9927
3.12-01
-2.13e+01
-2.16E+01*

-3.7662
-2655.2
3.34€-03
1.0152
3.09€-01
-2.43E+01
-2.465€+01"

-9.1328
-1095.0
1.146E-02
1.0391
3.06E-01
-5.69€+00
-5.73E+00

22.9296
436.1
2.76€-02
1.0644
3.03¢-01
6. 26E-01
4. 285-01

For each v'-v" band, the listed

18
-.8468
-11809.7
9.63¢-09
9215
3.18-01
-6.52€-03
-6.57E-03*

-.9897
-10104.4
3.10€-07

.9300

3.18¢-01

-1.31€-01
-1.32e-01*

-1.1865
-84628.2
4.90£-06
9436
3.17E-01
-1.19E+00
-1.21E+00*

=1.6747
-6780.9
4.93E-05
.9608
3.15€-01
-6.18E+00
-6.26E+00*

-1.9370
-5162.6
3.46E-04
.9805
3.13e-01
-1.89E+01
-1.91E+01*

-2.7985
-3573.3
1.76€-03
1.0019
3.11E-01
-3.15e+01
~3.18e+01*

-4.9675
-2013.1
6.60E-03
1.0248
3.08e-01
-2.07E+01
-2.09€+01"

-20.7470
-482.0
1.81€-02
1.0490
3.05¢€-01
-7.66€-01
-7.70¢-01

19
-.7880
-12690.3
&.12E-09
9164
3.19€-01
-3.47€-03
-3.49€-03*

-.9103
-10985.0
1.35e-07

.9231

3.18¢-01t

-7.36E-02
-7.43€-02*

-1.0743
-9308.7
2.20E-06
9349
3.17e-01
-7.23e-01
-7.32€-01*

-1.3052
-7661.5
2.30E-05
.9505
3.16E-01
-4.18E+00
-4 .23E+00*

-1.6548
-6043.2
1.70E-04
9690
3.14E-01
-1.50E+01
-1.52E+01*

-2.2452
~6453.9
9.22E-04
.9894
3.12e-01
-3.22E+01
-3.256+01*

-3.4558
-2893.7
3.75€-03
1.0114
3.10¢-01
-3.54E+01
-3.57E+01*

-7.3390
-1362.6
1.14E-02
1.0346
3.07€-01
-1.10€+01
- 1. 11E+00

20
-.7390
-13531.8
1.76€-09
9096
3.19€-01
-1.80E-03
-1.81E-03*

-.8456
-11826.5
5.94¢-08

9159
3.19e-01
-4 .04E-02
-4 .08€-02*

-.9852
-10150.2
9.93e-07

.9262
3.18e-01
-4 .26€E-01
-4.31€-01*

~1.1761
-8502.9
1.08g-05
.9406
3.97E-01
-2.70E+00
-2.73e+00*

-1.4525
-6884.6
8.35€-05
9580
3.156-01
=1.10E+01
-1.11E+01*

~1.8884
-5295.4
4.81E-04
9776
3.14€-01
-2.85€+01
-2.88E+01*

-2.8773
-3735.1
2.10E-03
.9987
3.11e-01
-4 .30E+01
~4.34E+01"

-4.53M
-2204.1%
6.99€-03
1.0211
3.09e-01
-2.89€+01
-2.91E+01*

21
-.6977
-14332.4
7.24E-10
.8987
3.20€-01
-8.83E-04
-8.90E-04*

-. 719
-12627.1
2.57E-08

9067

3.19¢-01

-2.14E-02
-2.16E-02*

-.9132
-10950.8
4.4TE-07

9166

3.19¢-01

-2.41E-01
-2.44E-01"

-1.0749
-9303.6
5.06€-06
9304
3.18¢€-01
-1.67€+00
-1.69€+00*

-1.3012
-7685.3
4. 11E-05
R 44
3.16E-01
-7.56€+00
-7.65E+00*

-1.6404
-6096.0
2.50E-04
9661
3.15E-01
-2.27E+01
-2.30€+01*

-2.2047
-4535.8
1.17e-03
.9866
3.13e-01
-4.31E+01
-4.36€+01*

-3.3281

-3004.7
4.20€E-03

1.0084
3.10e-01
~&4.64LE01
-4 .LBE+O1*




Table 3. Radiative transition parameters for N; B 3H,—A 32,‘}’ . For each v'-v" band, the listed
quant‘.mes are Avrn (pm), Vyrgn (em™Y), guryn, Fyrygn (A), R.(Fy1y) (electric dipole moment
atomic units), Avry» (s™') calculated by the r-centroid method, and Ay« (s~?!) calculated
by integrating [ ¢, R.(r)¥yndr. - Continued
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~
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~
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0
4468
22381.5
1.00€-09
2.0299
8.278-02
1.56€-04)
1.06E-04*

4192
23854.0
2.04E-13
3.77467
1.126-04
7.06E-14)¢
5.74E-07

.3953
25296.8
5.36E-14
1.5997
1.81€-01
5.79E-08)(
4.86E-08"

3744
26710.0
1.708-15
1.0
3.01-01
5.95€-09 (
5.75E-09*

.3560
28093.2
4.85E-14
1.2610
2.66E-01
1.55€-07 ¢
1.52e-07*

.3396
29446.3
2.38E-14
1.2347
2.72e-01
9.12e-08
8.97e-08*

.3250
30768.9
1.39€-15
1.5158
2.03e-01
3.40€-09)
3.88¢-09*

3119
32060.7
2.13e-14
1.3336
2.50€-01
8.85€-08
9.02E-08*

1

Y3

20948.6

1.30€-06

1.7952

1.326-0%

4,25€-01
4.03e-01*

4480
22621.1
8.27€-09
2.0514
7.88E-02
1.17€-03)
7.61E-04*

4190
23864.0
6.22E-14
14.5540
0.00E+00
0.00E+00)(¢
1.31€-05*

3956
25277.1
3.226-14
2.8846
6.46E-03
4.39E-11)¢
4.35€-08*

3751
26660.3
1.61E-14
1.8337
1.23e-01
9.40E-09)(
1.40€-08*

.3570
28013.4
3.8B€-14
1.1724
2.85€-01
1.40€-07 (
1.29¢€-07*

3400
29336.0
1.03€-13
1.2370
2.726-01
3.89€-07
3.72€-07*

.3265
30627.8
1.90€-14
1.0659
3.03¢-01
1.01€-07
9.98€-08*

2
5117
19543.4
2.336-04
1.6639
1.65€-01
9.59€+01
9.51E+01*

4758
21015.8
5.45€-06
1.8078
1.29€-01
1.716+00
1.62€+00*

4453
22458.7
3.77e-08
2.0733
7.50E-02
4.86E-03)
2.96E-03*

6189
23871.9
2.97E-13
14.6460
0.00E+00
0.00E+00) ¢
6.01E-05*

.3960
25255.1
1.99€-15
- 14,2660
0.00E+00
0.00€+00)(
1.45€-06*

3758
26608.2
7.2TE-14
.6158
3.13e-01
2.72€-07)(
4.31€-07*

.3580
27930.7
2.00£-13
1.0240
3.08e-01
8.41E-07 (
8.16E-07*

.3622
29222.6
2.58E-13
1.0815
3.00€-01
1.18€-06
1. 14E-06*

3

.5505

18165.9

9.90E-03

1.5736

1.88¢-01

4.26€+03
4.27E+03*

5092
19638.3
6.34E-04
1.67461
1.626-01
2.56E+02
2.54E+02*

4744
2108t.2
1.686-05
1.8205
1.26E-01
5.11E+00
4.81E+00*

bbb
22494 .4
1.26€-07
2.0949
7.13€-02
1.48E-02)
8.36E-03*

.4188
23877.6
5.126-14
-58.5080
0.00E+00
0.00E+00)¢
2.44E-04*

.3963
25230.7
7.16€-13
-.5336
6.51E-02
9.87E-08)¢(
1.38€-05*

3766
26553.2
1.46E-12
8833
3.21€-01
5.61E-06)(
6.41E-06*

3501
27845.1
1.53e-12

1.0411
3.06€-01
6.28E-06 (
6. 10€-06*

4
5947
16816.2
1.126-01
1.5050
2.066-01
4.58E+04
4.60E+04

54668
18288.7
1.91€-02
1.5834
1.86€-01
8.15e+03
8.156+03

.5068
19731.6
1.436-03
1.6846
1.60E-01
5.67e+02
S.61E+02*

4729
21144.7
4.28E-05
1.8336
1.23€-01
1.25E+01
1.17e+01*

4439
22528.0
3.44E-07
2.1151
6.80€-02
3.69€-02)
1.94E-02*

6187
23881.0
1.17e-11
-5.3319
6.49E-16
1.36€-34)(
8.62E-04*

.3968
25203.6
7.24€-12
1627
2.24€E-01
1.18€-05)(
7.56€-05°

3774
26495.4
5.93e-12
8420
3.22¢-01
2.32E-05)(
2.77e-05

5
6454
15496.6
2.71e-01
1.4515
2.20€-01
9.91€+04
9.91E+04

.589%
16967.0
1.55€-01
1.5148
2.04g-01
6.38E+04
6.40E+04

.5432
18409.9
3.25¢e-02
1.5934
1.83e-01
1.38E+04
1.38E+04

5045
19823.1
2.84€-03
1.6953
1.57e-01
1.10E+03
1.09€+03*

RYal}
21206.3
9.49€-05
1.8470
1.20€-01
2.65€+01
2.4TE+01*

4433
22559.3
8.14E-07
2.1350
6.49E-02
7.97-02)
3.89¢-02

4187
23881.9
8.94€-11
-2.4150
2.94E-05

2.13e-12)(¢

2.45€-03*

3972
25173.7
3.04E-11
.3094
2.60€-01

6
7042
14201.0
2.01E-02
1.4385
2.24E-01
5.826+03
5.71E+03

.6380
15673.4
2.49€-01
1.4629
2.17E-01
9.16E+04
9.15E+04

.5842
17116.3
1.98€-01
1.5251
2.01E-01
8.11E+04
8.13E+04

.5397
18529.5
5.04E-02
1.6037
1.80€-01
2.11E+04
2.12E+04

.S022
19912.7
5.10€-03
1.7063
1.54E-01
1.94E+03
1.91E+03*

4702
21265.8
1.90E-04
1.8608
1.17e-01
5.07e+01
4.70E+01*

427
22588.4
1.73-06
2.1558
6.17€-02
1.53e-01)
6.82E-02*

4188
23880.2
3.62¢-10
-1.4002
&.14E-03

(

7
7730
12935.8
1.286-01
1.3499
2.46E-01
3.39€+04
3.40E+04

6940
14408.2
1.908-04
1.8640
1.16€-01
1.56€+01)
1.02E+01*

.6309
15851.1
2.06E-01
1.4753
2.14E-01
7.60E+064
7.59€+04

5792
17264.3
2.34E-01
1.5357
1.98E-01
9.57E+04
9.58E+04

5363
18647.5
7.29€-02
1.6143
1.78E-0Y
3.02e+04
3.02E+04

.5000
20000.6
8.50€-03
1.1175
1.51€-01
3.15€+03
3.11E+03*

65690
21323.1
3.49E-04
1.8749
1.14E-01
8.93E+01
8.226+01*

k22
22615.0
3.37€-06
2.175¢9
5.87€-02

6.63E-05)( 1.71E-07)( 2.72€-01)

2.6TE-04"

44

5.91e-03*

1.106-01*

8
.8548
11699.2
&.74E-03
1.2500
2.69E-01
1.19E+03
1.16E+03*

7592
13171.6
1.20€-01
1.3630
2.43E-01
3.27e404
3.26E+04

-6843
14614.5
1.02E-02
1.3519
2.45E-01
3.90E+03
3.99e+03

.6239
16027.7
1.526-01
1.4895
2.10E-01
5.59€+04
5.58E+04

5744
17410.9
2.60€-01
1.5467
1.956-01
1.06E+05
1.06E+05

.5329
18764.0
9.94E-02
1.6252
1.75e-01
& .06E+04
4.06E+04

4978
20086.5
1.33e-02
1.7290
1.48€-01
4.82E+03
4.75E+03

4678
21378.4
6.04E-04
1.8893
1.19E-01
1.47E+02
1.35€+02*

9
.9532
10491.5
&.46E-02
1.2902
2.60E-01
7.056+03
6.9TE+03

.8358
11964.0
2.93€-02
1.2982
2.586-01
6.7TE+03
6.86E+03

7459
13406.8
8.96€-02
1.3774
2.39¢-01
2.50E+04
2.48E+04

6748
14820.0
3.88E-02
1.3934
2.35¢-01
1.41E+04
1.43E+04

6172
16203.2
9.69€-02
1.5069
2.06E-01
3.54E+04
3.52E+04

5696
17556.3
2.73e-01
1.5583
1.926-01
1.11€+05
1.11E+05

5297
18378.9
1.29¢-01
1.6365
1.72€e-01
5.20E+04
5.20E+04

4958
20170.7
1.99€-02
1.7408
1.45€-01
7.00€+03
6.90€+03

10
1.0737
9313.2
7.74€-02

1.2452
2.70e-01
9.22E+03
9.22E+03

9272
10785.6
1.35€-02
1.3170
2.54€-01
2.20€+03
2.156+03

.8178
12228.5
5.92e-02
1.3171
2.54E-01
1.41E+04
1.42E+04

.7330
13641.7
5.13¢€-02
1.3953
2.35¢-01
1.46E+04
1.64E+04

.6656
15024.9
7.25€-02
1.413¢9
2.30€-01
2.63E+04
2.64E+04

.6106
16377.9
5.03e-02
1.5307
2.00E-01
1.786+04
1.77E+04

.5650
17700.5
2.736-01
1.5706
1.89€-01
1.09€+05
1.10€+05

.5265
18992.4
1.61E-01
1.6482
1.69¢-01
6.36E+04
6.36E+04




Table 3. Radiative transition parameters for Ny B 3;-A4 3T}, For each 1'-v" band, the listed
quantities are Avwrr (Bm), vy (em™1), quewnr, Furgn (A), Re(Fyryn) (electric dipole moment
atomic units), Aysy» (1) calculated by the r-centroid method, and A4,.,» (s~!) calculated
by integrating [ ¥, Re(r)%,~dr. - Continued
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n

12

13

15

~

1"
1.2248
8164.6
3.356-02

1.2061
2.78E-01
2.86E+03
2.89€+03

1.0377
9637.0
6.59€-02
1.2585
2.67TE-01
8.51E+03
8.47E+03

.9025
11079.9
2.18E-04
1.5735
1.88£-01
2.13E+01)
1.69E+01*

. 8004
12493.1
7.96€-02
1.3320
2.50€-01
1.97E«04
1.97€+04

7207
13876.3
1.95€-02
1.4236
2.27e-01
5.45E+03
5.34€+03

.6566
15229.4
9.99€-02
1.4302
2.268-01
3.64E+04
3.65€+04

16042
16552.0
1.76€-02
1.5740
1.88E-01
5.72e+03
5.68E+03

.5604
178.3.8
2.59€-01
1.5837
1.86E-01
1.03E+05
1.03€+05

12
1.4192
7046.4

1.16€-03
1.1146

2.95€-01
7.13€+01
7.71E401*

1.1739
8518.9
5.32E-02
1.2208
2.75E-01
5.04E+03
5.06E+03

1.0038
9961.7
4.15€6-02
1.2741
2.64E-01
S.77TE+03
5.71E+03

8791
11374.9
6.40€-03
1.2510
2.69€-01
1.38€+03
1.63€+03*

.7838
12738.1
8.29¢-02
1.3461
2.67€-01
2.126+04
2.12E+04

.T087
1%111.2
2.15¢-03
1.5231
2.02e-01
4.97E+02
4.66E+02*

64679
15433.8
1.14E-01
1.4455
2.22¢-01
4.17e+04
4.17e+04

5979
16725.6
1.67e-03
1.7615
1.408-01
3.126402
3.00e+02*

13
1.6781
5959.2

9.35€-03
1.1918
2.81E-01
3.16E+02
3.09€+02*

1.3456
7431.7
1.34E-02
1.1803
2.83¢-01
8.96E+02
9.13+02

1.1268
8874.6
5.98€-02
1.2344
2.72€E-01
6.2TE+03
6.27E+03

9720
10287.7
1.686-02
1.297M
2.58E-01
2.4TE+03
.426+03

.8568
11671.0
2.51E-02
1.2885
2.60E-01
5.48E+03
5.56E+03

7678
13024.0
6.96€-02
1.3610
2.463E-01
1.84E+04
1.83E+04

.6970
14346.6
1.96€-03
1.2663
2.65E-01
8.26E+02
8.82€+02*

.639
15638.4
1.126-01
1.4611
2.18¢-01
4.10€+04
4. 10E+04

(

1%
2.0392
4903.9
3.29¢-02

1.1556
2.88€-01
6.52E+02
6.4TE+02

1.5683

6376.3
1.73e-04

1.3620
2.43€-01
5.37E+00)
4 .45E+00*

1.2789
7819.2
3.11E-02
1.1998
2.79€-01
2.35E+03
2.386+03

1.0831
9232.4
5.13¢-02
1.2489
2.69€-01
5.92¢+03
5.89€+03

9420
10615.6
2.03£-03
1.3684
2.41E-01
2.87€+02
2.69€+02*

.8355
11968.6
4.58E-02
1.3077
2.56€-01
1.04E+04
1.05€+04

7526
13291.2
&.64E-02
1.3782
2.39e-01
1.26E+04
1.24E+04

.6857
14583.1
1.57e-02
1.3682
2.41€-01
5.75€+03
5.85E+03

15
2.5765
3881.2
4.89€-02

1.1309
2.92€-01
& . 95E+02
& .938+02

1.8679
5353.6
1.34E-02
1.1728
2.856-01
3.37+02
3.318+02

1.4713

6796.5
4.23E-03

1.1513
2.89¢-01
2.24E+02
2.338+02*

1.218
8209.7
4.438-02
1.2151
2.76E-01
3.79£+03
3.80E+03

1.0424
9592.9
3.30£-02
1.2660
2.65€-01
4. 158403
4.118+03

9136
10945.9
1.54€-03
1.1828
2.83e-01
3.28e+02
3.53e+02*

8151
12268.5
5.90€-02
1.3235
2.52E-01
1.40E+04
1.40€+04

3%
13560.4
2.23e-02
1.4015
2.33¢-01
6.10E+03
5.99€+03

16
3.4576
2892.1
5.16E-02

1.1101
2.96E-01
2.21E+02
2.21E+02

2.2912
4364.6
3.228-02
1.1435
2.90€-01
4.56E+02
4.53E+02

1.7219

5807.5
1.81E-03

1.2152
2.76E-01
5.47E+01
5.17E+01*

1.3849
7220.6
1.67¢-02
1.1821
2.83E-01
1.026+03
1.04E+03

1.1623
85603.9
4.67E-02
1.2302
2.73e-01
4.49E+03
4.49€403

1.0043
9956.9
1.38¢-02
1.2915
2.60E-01
1.86E+03
1.82€+03

8866
127.5
1.30€-02
1.2643
2.66E-01
2.6Te+03
2.72e+03

L7955
12571.3
5.97E-02
1.3389
2.48¢-01
1.48E+04
1.48E+04

45

17
5.160%
1937.9
4.52€-02

1.0916
2.99€-01
5.95E+01
5.96E+01

2.9322
3410.4
4 .34E-02
1.12%
2.94E-01
3.01€+02
3.00€+02

2.0605
4853.3
1.52€-02
1.1588
2.87E-01
2.928+02
2.87k+02

1.5958

6266.4
8.82E-04

1.1076
2.96E-01
3.86€+01
4.19€+01*

1.3072
7649.7
3.00E-02
1.2002
2.79¢-01
2.126+03
2.14E+03

1.1108
9002.7
3.77e-02
1.2468
2.70e-01
&.05€+03
4.03E+03

.9685
10325.3
1.826-03
1.34695
2.41E-01
2.36E+02
2.22E+02*

.8608
11617.1
2.95€-02
1.2896
2.60€-01
6.336+03
6.38¢+03

18
9.8056
1019.8
3.53€-02

1.0747
3.01E-01
6.89€+00
6.91E+00

4£.0124
2492.3
4.49E-02
1.102¢
2.97E-01
1.24E+02
1.24E+02

2.5412
3935.2
3.00£-02
1.1337
2.92E-01
3.15€+02
3.13e+02

1.8697

5348.3
3.50€-03

1.1847
2.82e-01
8.64E+01
8.31E+01*

1.4855

6731.5
8.63E-03

1.1685
2.85¢-01
4.35€+02 (
4 .45E+02*

1.2369
8084.6
3.71€-02
1.2167
2.76e-01
3.02e+03
3.03e+03

1.0630
9407.2
2.23e-02
1.2679
2.65€-01
2.64LE+03
2.61E+03

L9347
10699.0
1.11€-03
1.1672
2.89%-01
2.30€+02

19
71.8234¢
139.2
2.55€-02
1.0592
3.04E-01
1.29€-02
1.29¢-02

6.2048
1611.7
3.98E-02
1.0853
3.00€-01
3.03E+01
3.04E+01

3.27m38
3054.6
3.84£-02
1.1138
2.958-01
1.93£+02
1.92E+02

2.2383
4467.7
1.55¢-02
1.7
2.89€-01
2.35E+02
2.318+02

1.7091
5851.0
4.386-05
9347
3.17e-01

20

- %%,2399
-702.3
1.75€-02
1.0647
3.06E-01
-2.30E+00
-2.31E+00

12.9839
770.2
3.20£-02
1.0697
3.026-01
2.TOE«00
2.71E+00

4.5186
2213.1
3.95E-02
1.0963
2.98E-0t
7.71E+01
7.7CE+01

2.7577
3626.2
2.72¢-02
1.1257
2.93e-01
2.26E+02
2.24E+02

1.9962
5009.5
4.53¢-03
1.1662
2.86€-01

1.79E400) 9.44E+01
2.59E+00* 9.13e+01*
1.3881 1.5717
7204.0 6362.5
1.96€-02 4.40€-03
1.1903 1.1616
2.81€-01 2.87E-01
1.186+03  1.896+02 (
1.196+03  1.96E+02*
1.1728 1.3012
8526.6 7685.1
3.47€-02 2.77-02
1.2343 1.2088
2.72E-01  2.78:-01
3.23E+03  1.96E+03
3.23e403  1.97e+03
1.0185 1.1160
9818.4 8976.9
T.TBE-03  2.44E-02
1.30464 1.2557
2.5TE-01  2.68t-01
0.826+402 2.56€+03

2.506+02* 9.60E+02* 2.55E+03

21
-6.6539
-1502.9

1.16€-02
1.0312
3.07e-01
-1.51E+01
-1.52E+01

-328.579%
-30.4
2.40€-02
1.0552
3.04E-01
-2.54E-04
-2.55€-04

7.0798
1612.5
3.57€-02
1.0805
3.01E-01
1.84E+01
1.84E+01

3.5390
2825.6
3.39¢-02
1.1076
2.96€-01
1.36€+02
1.36E+02

2.3759
4208.9
1.48E-02
1.1382
2.91E-01
1.90€+02
1.87e+02

1.797

5561.9
5.90€-05

1.273
2.64E-01
1.43E+00)
1.00£+00*

1.4525
6884.5
1.28€-02
1.1869
2.82e-01
6.74E+02
6.85€+02

1.2230
8176.3
2.86€-02
1.2283
2.74E-01
2.37e+03
2.38e+03




Table 3. Radiative transition parameters for No B 31,-A4 3T}. For each v'-v”" band, the listed
quantities 'are Agryr (um), vyryn (cm—l)’ Quivety Tyrgn (A), Re(f'u’v”) (electric dipole moment
atomic units), Agy» (s71) calculated by the r-centroid method, and Ay~ (s~') calculated
by integrating [ ¥, R.(r)¥y»dr. - Continued

LA\ 4 0
16 -3001
33321.5
7.87E-15
1.3359
2.49€-01
3.66E-08 (
3.75€-08*

.289%
34550.8
2.81E-15
1.2393
2.71E-01
1.726-08 ¢
1.69€-08*

17

2797
35748.4
2.156-14
1.2759
2.63e-01
1.38€-07
1.37€-07*

18

19 L2709
36913.8
1.58€-14
1.2783
2.63E-01
1.11€-07
1.11€-07*
20 .2628
38046.5
4.34€-16
1.2702
2.64E-01
3.39e-09
3.38¢-09*
21 .2555
39146.2
7.68-15
1.279%
2.62E-01
6.43E-08
6.42€E-08*

1
3136
31888.6
3.696-15
1.9280
1.03€-01
2.55€-09)
4.196-09*

.3020
33117.9
2.57€-15
1.8350
1.23e-01
2.86€-09)

4.35E-09*

2914
34315.5
8.68E-15
1.2126
2.77E-01
5.45E-08 (
5.20E-08*

.2818
35480.9
2.85E-14
1.3289
2.516-01
1.62€-07 (
1.59€-07*

271
36613.6
7.75€-15
1.3785
2.39€-01
4.39€-08
4.35€-08*

.2652
377133
5.126-15
1.2644
2.66E-01
3.93e-08
3.91€-08*

2 3 4
.3280 .3436 3603
30483.4 29105.9 27756.2
1.826-13  9.07E-13  4.86E-12
1.0855 1.0262 9992
3.00€-01  3.086-01 3.11g-01
9.386-07 4.30E-06 2.04E-05 (
9.17E-07* 4.23E-06* 2.01E-05*
3153 .3296 .3450
31712.7  30335.2 28985.6
S.85E-14 3.72E-13  2.66E-12
1.022¢ .9826 9897
3.096-01  3.13E-01 3.12E-01
3.606-07 2.06E-06 1.28E-05
3.586-07* 2.07E-06* 1.27E-05*
.3039 317 3313
32910.3 31532.8 30183.1
3.346-15 1.09E-13  1.21E-12
.5808 .8938 9714
3.096-0%  3.20-01 3.14E-01
2.30E-08) 6.55E-07 6.67€-06
3.53E-08* 6.85E-07* 6.67E-06*
.2935 .3058 3190
34075.6  32698.1 31348.5
2.326-15  1.49E-%  4.326-13
1.6956 .6887 9682
1.57e-01  3.19¢-01 3.16E-01
4.56E-09)( 1.08E-07) 2.70E-06
7.23e-09* 1.356-07* 2.70E-06*
.2840 .2956 .3079
35208.4 33830.9  32481.2
4.45E-15 4.00E-16 B8.14E-14
1.3429 -.3399 8656
2.47E-01  1.00E-01  3.21E-01
2.41E-08 ( 3.15E-10) 5.84£-07
2.64E-08* 7.52E-09* 6.01E-07*
2754 .2863 .2978
36308.0 34930.5 33580.9
1.386-15  7.89€-16 9.58-17
1.12n 1.3948 5.4900
2.93E-01  2.35€-01 8.15¢-10

1.5€-08 ¢ 3.75E-09)( 4.88E-27)
1.23E-08* 5.38¢-09* 4.02E-10*

5
3783
26434.5
1.89€-11
.7982
3.238-01
7.368-05)¢(
9.30E-05*

3615
27663.9
1.73e-11
1.0157
3.09¢-01
7.08E-05 (
6.90E-05*

+3465
28861.4
8.52e-12
9964
3.12-01
4.03e-05
3.95€-05*

.3330
30026.8
2.68¢-12
-9069
3.19e-01
1.50€-05
1.56E-05*
3209
31159.6
6.57¢-13
.8393
3.22¢-01
4.186-06
4.49E-06*

-3100
32259.2
7.83€-16
8176
3.23¢-00
5.54€-07
5.37-07*

[
.3978
25141.0
1.33€-10
.5433
3.04E-01
3.95E-04)(
8.84E-04"

3792
26370.3
5.59€-11
. 7801
3.22-01
2.16€-04 )¢
2.BIE-04*

.3627
27367.9
3.91E-11
9679
3.15e-01
1.64E-04 (
1.64E-06*

.3480
28733.3
1.81E-11
9691
3.14E-01
8.59€-05
8.4TE-05*

3348
29866.0
5.59€-12
.9208
3.18€-01
3.06E-05
3.08E-05*
.3229
30965.7
T.4S€E-13
7645
3.22¢-01
4 .65E-06
5.14E-06*

*The Einstein coefficients for this band may have limited accuracy,
factor is less than 0.01 (see text).
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7 8 9
.4188 17 4666
23875.8 22639.2 21431.5
1.106-09 6.17E-06 9.92e-04
-.8678 2.1957 1.9038
2.64E-02 5.59€-02 1.08E-01
2.126-05)( 4.53€-01) 2.30E+02
1.27€-02* 1.65E-01* 2,09€+02*
.3983 4190 4413
25105.1 23868.5 22660.8
4.15€-10 2.57¢-09 1.07E-05
-6605 -.6298 2.2150
3.17e-01  5.12€-02 5.32€-02
1.34E-03)( 1.86E-04)( 7.16E-01)¢
2.35E-03* 2.40E-02* 2.34E-01*
.3802 .3989 4191
26302.7  25066.1 23858.4
1.27e-10  1.09€-09 4.70€-09
.33 7539 -.5988
3.21€-01  3.226-01  5.55€-02
4.85E-04)( 3.59€-03)( 3.98£-04)(
6.7T36-04* 5.37E-03* 4.026-02*
.3641 3812 .3996
27468.0 26231.4 25023.8
7.74E-11  2.45E-10  2.4BE-09
9351 6760 .8372
3.17-01  3.18E-01 3.22€-0V
3.276-04 ( 9.09E-04)( B.17E-03)(
3.346-04* 1,38£-03* 1.08E-02*
3496 .3654 .3823
28600.8 273642 26156.5
3.13E-11  1.28E-10  4.26E-10
9430 .8916 6251
3.17€-01  3.206-01  3.14€-01
1.49€-D6  S.43E-04 ( 1.52€-03)(
1.47E-04* 5.73E-04* 2.54E-03*
.3367 3513 .3669
29700.4 28463.8 27256.2
7.07€-12  4.30€-117  1.71€-10
.8653 9076 8234
3.21E-01  3.19E-01 3.22e-01
3.886-05 2.05E-04 ( 7.31E-04)(
3.95€-05* 2.03E-04* 8.22€-04°

since the Franck-Condon

10
4938
20253.1
2.85e-02
1.7529
1.42E-01
9.74E+03
9.59¢+03

4655
21482.5
1.56€-03
1.9185
1.05€-01
3.44E+02)
3.11E+02*

L6409
22680.0
1.79€-05
2.2337
$.07e-02
1.09e+00)
3.19¢-01*

4194
23845.4
6.94E-09
-.7560
3.65€-02
2.54£-04)
6.06€-02*

4003
26978.2
5.19€-09
.9261
3.188-01
1.66€-02)
1.96€-02*
.3835
26077.8
6.13E-10
.5337
3.03e-01
2.02E-03)
4.02¢-03*




Table 3. Radiative transition parameters for N2 B 3;-A 3T} For each v'-v" band, the listed
quantities are Ayryr (M), Vyrpn (cm™1), guign, Fyrpr (A), R, (Fyryr) (electric dipole moment
atomic units), Ay (s7!) calculated by the r-centroid method, and A,y (s=!) calculated
by integrating [ ¥, R.(r){y«dr. - Continued

vy 1"
16 5234
19104.6
1.93€-01
1.6604
1.66€-01
7.49E+04
7.49E+04
17 4918
20333.9
3.94E-02
1.7653
1.39€-01
1.31E+04
1.29€+04
18 R
21531.5
2.38¢-03
1.9332
1.02¢-01
4.96E+02)
4.66E+02*

-~

19 4406
22696.9
2.91€-05
2.2510
4.85€-02
1.628+00)¢
4.29€-01*

-~

20 4196
23829.6
7.50€-09
-1.3019
6.05€-03
7.53€-06)(
8.09€-02*

~

21 4011
24929.3
9.58¢-09
1.0010
3.11E-01
2.91E-02 (
3.16€-02*

12
.5560
17986.4
2.33€-01
1.5979
1.82e-01
9.08E+04
9.11E+04

5204
19215.7
2.24E-01
1.6731
1.626-01
8.51E+04
8.526+404

4899
20413.3
5.29€-02
1.7781
1.36€-01
1.7DE+04
1.67E+04

4634
21578.7
3.52e-03
1.9478
9.86€-02
6.966+02)
6.22E002*

4403
227T11.4
4.62E-05
2.2669
4.65€-02

2.37E+00)¢

5.79E-01*

.4200
23811.1
5.78¢-09
-2.5718
1.16€-05

2.138-11)¢
9.80€-02*

13
5917
16899.2
2.22€-03
1.2989
2.58¢-01
1.44E+03

1.48E+03*

5516
18128.6
1.98¢-01
1.6134
1.786-01
7.55E+04
7.586+404

5174
19326.1
2.53e-01
1.6863
1.59¢€-01
9.36E+04
9.38E+04

4880
20491.5
6.93E-02
1.7912
1.33e-01
2.14E+04
2.11E+04

4824
21624.2
5.09€-03
1.9625
9.56€-02

9.53€+02)
8.47E+02°

4401
22723.9
7.19€-05
2.2823
4.4TE-02

3.41E+00)¢
7.73e-01*

14
.6312
15843.8
9.54E-02
1.4782
2.138-01
3.49€+04
3.48E+04

.5857
17073.2
1.64E-02
1.4512
2.20€-01
8.01E+03
8.00£+03

5473
18270.8
1.57-01
1.6309
1.736-01
5.82E+04
5.86E+04

.5145
19436.1
2.77e-01
1.7002
1.56E-01
9.96E+04
1.00E+05

4862
20568.9
8.85€-02
1.8048
1.30€-01
2.64E+04
2.60E+04

4615
21668.5
7.21€-03
1.9774
9.26€-02

1.28€+03)
1.13E+03*

15
6747
14821.1
3.65E-02
1.3988
2.34E-01
1.326+04
1.33E+404

.6230
16050.5
6.99€-02
1.4983
2.08¢-01
2.53E+04
2.52E+04

5798
17838,
3.94E-02
1.4939
2.09€-01
1.79€+04
1.79E+04

5431
18413.4
1.14E-01
1.65%4
1.68E-01
4.08E+04
4. 12E+04

5116
19546.2
2.95E-01
1.7149
1.52€-01
1.03€+05
1.036+05

4BLb
20645.8
1.11€-01
1.8191
1.27e-01
3.17e+04
3.12E+04

16
7230
13832.1
5.30€-03
1.4502
2.21E-01
1.38€+03
1.326+03*

6639
15061.5
5.65€-02
1.4201
2.28€-01
2.04E+04
2.05€+04

.6150
16259.0
4.19€-02
1.5245
2.01E-01
1.48E+04
1.4TE+04

5739
1746246 .4
6.56€-02
1.5204
2.02¢6-01
2.88E+04
2.856E+04

.5389
18557.1
7.40€-02
1.6772
1.61E-01
2.50£+04
2.53E+04

.5087
19656.8
3.05e-01
1.7307
1.488-01
1.03E+05
1.04€+05

(

17
.T765
12877.9
4.84E-02
1.3550
2.44E-01
1.25E+04
1.24E+04

. 7089
14107.3
3.73e-05
5731
3.08e-01

2.01E+01)
5.28+01*

.6534
15304.8
6.89€-02
1.4395
2.23e-01
2.49€+04
2.506+04

.6072
16470.2
1.80€-02
1.5669
1.90E-01
5.87E+03
5.84E+03

.5681
17602.9
8.91€-02
1.5420
1.97-01
3.80E+04
3.79E+04

5347
18702.6
4.04E-02
1.70
1.52¢-01
1.24E+04
1.27E+04

18
8361
11959.8
&.28E-02
1.3079
2.56E-01
9.70e+03
9.72e+03

7582
13189.1
3.04E-02
1.3737
2.40€-01
8.12E+03
8.00€+03

.6951
14386.7
6.43E-03
1.3475
2.46E-01
2.36E+03
2.44LE+03*

.6430
15552.1
7.01E-02
1.4594
2.18¢-01
2.54E+04
2.54E+04

.5993
16684 .8
3.27e-03
1.6887
1.58¢6-01
7.72E+02
7.62€+02*

.5623
17784.5
1.04E-01
1.5613
1.91€-01
4.36E+06 (
4 .34E+04

19
.9026
11079.2
1.03¢-02
1.2495
2.69€-01
2.05E+03
2.09E+03

8124
12308.6
&.T1E-02
1.3246
2.526-01
1.138+04
1.126+04

7404
13506.1
1.27€-02
1.3995
2.33e-01
3.46€+03
3.36E+03

.6816
14671.5
2.04E-02
1.3910
2.36E-01
7.256+03
7.36E+03

.6327
15804 .2
6.02E-02
1.4820
2.126-01
2.17€+04
2.Y6E+04

5916
16903.9
4.50€-04
1.0296
3.08¢-01
4.17€+02)
4.79E+02*

20
9768
10237.7
3.50€-04
1.5266
2.01E-01
3.06E+01
2.80E+01*

8721
11467.1
2.386-02
1.2786
2.63E-01
5.01E+03
5.04€+03

. 7896
12664 .6
4.09€-02
1.3413
2.48E-01
1.036+04
1.02E+04

7231
13830.0
1.82e-03
1.4652
2.17e-01
4.57e+02
4.20E+02*

-6683
14962.7
3.56€-02
1.6176
2.29¢-01
1.27€+04
1.28€+04

6226
16062.4
4.25€-02
1.5099
2.05€-01
1.50€+04
1.49E+04

*The Einstein coefficients for this band may have limited accuracy, since the Franck-Condon
factor is less than 0.01 (see text).
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21
1.0596
9437.1
1.15¢-02

1.2878
2.60E-01
1.32E+03
1.31€+03

9375
10666.5
2.52e-03
1.1778
2.84E-01
4.99E+02
5.21g«02*

8420
11864.0
3.47€-02
1.2990
2.58-01
7.80E+03
7.79£+03

7675
13029.4
2.73e-02
1.3593
2.43E-01
7.26€+03
7.13€+03

7061
14162.1
7.94E-04
1.2792
2.62E-01
3.14E+02)
3.52e+02*

.6552
15261.8
4.58¢6-02
1.46420
2.23e-01
1.64E+04
1.64E+04




Table 4. Radia.ti've tran;it.lon parameters for.l:lg w 3A:,-B *M,. For each v'~+" band, the listed
quantities are Aty (,“m)' Voro (cm )» Quiv's Tyty (A), Re(Fu'u”) (electric dipole moment

vizve

atomic units), Ayry» (s71) calculated by the r-centroid method, and 4

by integrating [ ¥} R.(r)y,~dr.

0

136. 1044
nB.S
4.67E-01
1.2504
2.88¢-01
3.11£-02
3.10£-02

6.4311
1554.9
3.23k-01
1.2089
3.00&-01
2.20E+02
2.21E+02

3.3206
3011.5
1.39¢-01
1.1727
3.09€-01
7.36E+02
7.39€+02

2.2505
4463.4
4.91€-02
1.1405
3.16E-01
8.73€+02
8.79e+02

1.7002
5850.6
1.55€-02
1.1115
3.226-00
6.53E+02
6.60€+02

1.3825

7233.4
4.61€-03

1.0850
3.27e-01
3.79€402
3.83e+02*

1.1639

8591.7
1.33e-03

1.0607
3.31€-0
1.87€+02
1.90€+02*

1.0075

9925.8
3.78€-04

1.0384
3.35€-01
8.388+01
8.536+01*

1
-6.1281
-1631.8

3,886-01
1.2982
2.73-01
-2.55E+02
-2.55E+02

-66.5097
-150.4
2,73e-02
1.2757
2.80€-01
-1.48E-02
-1.44E-02

7.6556
1306.2
2.11€-01
1.2189
2.97E-01
8.40E+01
8.37e+01

3.6522
2738.1
1.956-01
1.1809
3.07e-01
7.62E+02
7.638402

2.4126
4145.3
1.07e-01
1.1480
3.15€-01
1.526+03
1.53+03

1.8090
5528.1
4 .60E-02
1.1187
3.21e-01
1.62€+03
1.63€+03

1.4521
6886.4
1.74€-02
1.0921
3.268-01
1.22E+03
1.24E+03

1.2165
8220.5
6.09E-03
1.0677
3.30e-01
7.48E+02

7.58E+02¢

2
-3.0229
-3308.1

1.24€E-01
1.3528
2.56E-01
-5.95€+02
-5.988+02

=5.4745
-1826.6
3.43€-01
1.3083
2.70e-01
-3.09€402
-3.08e+02

-27.0233
-370.1
2.39€-02
1.2372
2.92E-01
-2.09¢-01
-2.15€-01

9.4180
1061.8
6.89€-02
1.2330
2.93€-01
1.43€+01
1.61E+01

4.0502
2669.0
1.62€-01
1.18%9
3.05€-01
4.57E+02
4.55€+02

2.5962
3851.8
1.37-01
1.1559
3.13e-01
1.55E+03
1.55€+03

1.9193
$210.1
7.90€-02
1.1260
3.19¢-01
2.318+03
2.326+03

1.5281
6564.2
3.738-02
1.0992
3.25¢e-01
2.23£+03
2.25€+03

3
-2.0180
~4955.4

1.95€-02
1.477
2.336-01
-2.61€+02
-2.63E+02

-2.8786
-3473.9
2.42E-01
1.3617
2.53E-01
-1.31€+03
-1.31E+03

-4.9570
-2017.3
1.92E-01
1.3208
2.66E-01
-2.26E+02
-2.24E+02

-17.0795
-585.5
1.07e-01
1.2590
2.85€-01
-3.54E+00
-3.57E+00

12.1693
821.7
4.31€-03
1.2842
2.78E-01
3.74E-01
3.46E-01*

4.5362
2204.5
9.29€-02
1.2005
3.02E-01
1.84€+02
1,82€+02

2.8067
3562.8
1.31€-01
1.1642
3.11E-01
1.16E+03
1.16E+03

2.0421
4£896.9
1.01€-01
1.1337
3.186-01
2.43€+03
2.44E+03

3
-1.5212
-6573.7

1.55€-03
1.4990
2.04€-01
-3.72e+01
-3.74E+01*

-1.9638
-5092.2
5.93e-02
1.46265
2.30€-0t
-8.40€+02
-8.46€+02

-2.7506
-3635.6
3.05e-01
1.3
2.49€-01
-1.85E+03
-1.85€+03

-6.5376
-2203.8
6.86€-02
1.3397
2.60E-01
-1.00£+02
-9.87€+01

-12.5540
~796.6
1.54€-01
1.2708
2.82¢-01
-1.266+01
-1.26E+01

17.059%
586.2
9.44E-03
1.1959
3.03¢-01
3.53e-01
3.726-01*

5.1426
1964.5
3.34E-02
1.2162
2.98E-01
&.41E+0Y
4 .30€+01

3.0501
3273.6
9.83€-02
1.1736
3.09€-01
6.68E+402
6.64E+02

5
-1.2250
-8163.0

5.706-05
1.6124
1.656-01

é
-1.0285
~9723.2

7.17%-07
1.8164
1.02¢-09

7
- .8886
=11254.3
2.83€-10
3.5359
1.45E-05

8
-. 7839
~12756.1
6.25E-11
1.5555
1.84E-01

vor (s71) calculated

9 10
-.7028 -.6381
-14228.5 -15671.4
1.79€-13  1.93E-14
2.6617 1.4711
3.82E-03  2.14E-01

-1.71E+00 (-1.385-02)(-1.715-13)('8.965-06)(-1.SZE-11)(-6.92£-09)
<1.67E+00* -1.04E-02* -2.0SE-04* -6.21€-06% -6.83E-08* -4.15E-09*

~1.4967
-6681.5
6.36€-03
1.5085
2.0%-0
-1.56€+02
-1.56€+02*

-1.9139
-5224.9
1.128-01
1.4355
2.27-01
~1.67€+03
~1.68E+03

-2.6364
-3793.1
3.11e-01
1.3812
2.46€-01
-2.08E+03
-2.08E+03

-6.1914
-2385.8
8.57e-03
1.3962
2.41E-01
-1.37e+01
-1.20€+01*

-9.9691
-1003.1
1.498-01
1.2819
2.78e-01
-2.36E+01
-2.35€+01

28.14684
355.3
4.59€-02
1.225%8
2.95¢-01
3.63e-01
3.69€-01

5.919

1689.3
3.44E-03

1.2656
2.83e-01
2.70€+00
2.4TE+00*

48

-1.2133
-8241.7
2.91E-04
1.6243
1.61€-01

-1.0232
-9772.8
4.09€-06
1.8408
9.538-02

-.8869
~11274.6
4.91E-10

5.4968
1.70€-14

- 7845 -. 7047
-12747.0  -14189.9
S.99€-10 6.99E-13

1.6163 3.3927
1.63E-01  4.20&-05

-8.526400 (-7.03E-02)(-4.11E-31)(-6.72E-05)(-7.15E-15)
-8.33E+00* -4.96E-02* -1.92E-03* -4.42E-05* -1.11E-06*

-1.4738
-6785.1
1.57-02
1.5182
1.98€-01
+3.88E+02
-3.90£+02

-1.8680
-5353.3
1.69€-01
1.46448
2.24E-01
-2.626+03
~2.64E+03

-2.5342
-3946.1
2.75e-01
1.3922
2.42e-01
-2.01E+03
-2.00E+03

-3.9012
-2563.3
2.90E-03
1.2027
3.01£-01
-8.98£+00
~9.97E+00*

-8.2991
-1205.0
1.10€-01
1.2940
2.75€-01
~2.94E+01
-2.91E+01

77.4629
129.1
8.136-02
1.2393
2.9e-01
3.00¢-02
3.03e-02

-1.2025
-8316.2
8.60E-04
1.6367
1.57e-01

~1.0185
-9818.0
1.31E-05
+.8683
8.83e-02

-.8857 -.7853
-11290.5  -12733.4
2.136-11  3.07e-09
-35.1380 1.6765
0.00E+00  1.44E-01

-2.46E+01 (-1.97E-01)( 0.00E+00)(-2.64E-04)
~2.39E+01* -1,26E-01* -9.67€-03* -1.59E-04*

-1.4526
-6884.4
3.01g-02
1.5281
1.94E-01
~7.49€402
-7.52E+02

-1.8258
-5677.1
2.21€-01
1.4545
2.20€-01
-3.56€+03
-3.58E+03

-2.6424
~L094 .4
2.17-01
1.46047
2.38£-01
-1.70e+03
-1.69€+03

-3.6549
-2736.0
2.91€-02
1.2989
2.73e-01
-9.01E+0V
-9.25E+01

-7.1328
-1402.0
6.27TE-02
1.3090
2.70€-01
-2.55€+01
-2.50€+01

-1.1924
-8386.2
1.93€-03
1.6496
1.52e-01

<1.0143 -.8848
-9858.6 -11301.5
3.11E-05 9.536-09
1.8995 -1.2926
8.086-02 3.23E-04

~5.36E+01 (-3.94E-01)(-2.91E-09)
-5.19€+01* -2.196-01* -3.48E-02*

-1.4329
-6978.9
4.93€-02
1.5383
1.91€-01
-1.23E+03
-1.24E+03

-1.7869
-5596.2
2.63e-01
1.4645
2.17E-01
~4.38E+03
~4.40€+03

-2.3597
-4237.8
1.52e-01
1.4195
2.33e-01
+1.27€+03
-1.26€+03

-3.4438
-2903.8
6.56E-02
1.3215
2.66E-01
-2.30€+02
-2.33E+02

-1.1832 -1.0107
~8451.4 -9894.3
3.65E-03 6.00E-05
1.6631 1.9357
1.48E-01  7.26E-02
-9.75E+01 (-6.21E-01)
~9.61E+0I* -2.74E-01*

~1.6%7 -1.1749
-7068.6 -8511.5
7.2Te-02  6.09€-03
1.5488 1.6775
1.87€-01  1.43t-01
-1.82E+03 -1.56E+02
-1.82E+03  -1.50€+02*

-1.7512 -1.3980
-5710.3 -7153.2
2.92e-01  9.926-02
1.4750 1.5596
2.13e-01  1.83E-01
-5.00E+03 -2.46E+03
-5.026¢03 -2.47E+03

-2.2851 -1.7185
-4376.2 -5819.1
9.47E-02 3.08£-01
1.4384 1.4860
2.26E-01  2.09e-01
-8.218+02 -5.38£+03
-8.12E+02 -5.39€+03




Table 4. Radiative transition parameters for Ny W 3A,-B 3Il,. For each v'-v" band, the listed
quantities are Agryn (pm), Vyryn (€m™1), guipn, Fyrgn (A), Re(Fyiyn) (electric dipole moment
atomic units), Ayryv (s71) calculated by the r-centroid method, and A,iy» (s~}) calculated
by integrating [ ;. R.(r)¥,~dr. — Continued

Vi\y» 1n"

0 -.5853
-17084.6
1.36E-16

2.3841
1.61€-02

(-2.74E-13)(-2.36E-11)(-1.80E-12)(-2.37E-11)

12 13 1% 15
-.5415 -.5045 -.4730 « 4457
-18467.8  -19820.8 -21143.4  -22435.3
2.826-17  1.196-17  1.30e-17  1.15E-16
1.3515 1.8307 1.1748 1.4071
2.56E-01 9.80£-02 3.08£-01 2.37e-01

~1.42E-11% -2, 14E-11* -1.46E-12* -2.66E-11* -1.57€-10*

1 - .6409
-15603.1
2.78BE-13

1.5623
1.828-01

-.5887 -.5453 -.5086 -.4772
-16986.3  -18339.4 -19662.0 -20953.8
4.33e-17 3.556-15 7.72€-16 2.81E-16

7.2107 1.4228 1.3136 1.1617
2.87E-26 2.31E-01 2.68£-01 3.11E-01

(-7.086-08)( 0.00£+00) -2.37E-09 -8.57¢-10 -5.07€-10
-3.97E-08* -1.256-09" -2.33E-09* -9.42E-10* -4.65E-10*

2 -. 7069
-14146.5
4.14E-13

7.2072
3.06€-26

-.6439 -.3983 -.5493 -.5129
-15529.7 -16882.8 -18205.4 -19497.2
1.526-12 1.826-15 B.53E-16  1.45E-15

1.6800 -.8581 2.3934 1.0616
1.426-01  3.89€-03 1.36E-02 3.31€-01

¢ 0.00E+00)(-2.33E-07)(-2.69E-13)(-1.92E-12) -2.38E-09
-8.76E-06* -9.08£-08* -1.57E-08* -1.06€E-10* -2.30€-09*

3 - . 7865
-1274.7
1.12¢-08

1.7371
1.25€-01

-.7093 -.6472 -.5962 -.5535
-16097.9  -15450.9 -16773.5 -18065.4
1.95€-12  7.31€-12 1.28E-13  1.62E-15

-3.519 1.7557 .8232 -.7847
1.73E-13  1.19€-01 3.41E-01 5.61E-03

16
- .4220
-23696.1
1.98E-17
1.7176
1.30€-01

~3.47E-10 (-9.09E-12)

-1.28e-11*

-.4502
~22214.6
1.89€-15

1.2070
3.00e-01

-3.78E-09
-3.72e-09*

-.4L817
-20758.0
4.43E-15

1.2007
3.02¢e-01

-7.31€-09
-6.96€-09"

-.5174
-19326.1
1.79€-15

.9097
3.44E-01

7 18
-.4012 -.3828
-26925.4  -26123.0
1.238-16  4.55E-16
1.1610 1.2731
3.12e-01  2.81€-0%

-3.74E-10 -1.30E-09
-3.77€-10* -1.30€-09*

- 4265 -.4058
~23443.9  -24661.5
1.67e-15 2.88E-16

1.2128 1.26404

.98E-01 2.91E-01

2
-3.88E-09 -7.37E-10
-3

.B8E-09* -7.51E-10*

- .4548 -.4313
-21987.3  -23184.9
2.48E-15 1.70€-17

1.2332 1.7327
2.93e-01  1.26E-01

-4.5TE-09 (-6.82E-12)
-4.48E-09* -1.12E-11*

- 4865 -.4597
-20555.5 -21753.1
5.51E-17  1.536-15

1.2572 1.1105
2.86E-07  3.23e-01

(-7.21E-04)(-3.33E-31)(-7.74E-07)(-1.42E-07)(-6.12E- 13)(-3. 10€-09)(-7.93E-11) -3.31E-09
-3.78E-04* -4.44E-05* -2.10E-07* -1.97E-07* -1.92£-08* -3.58E-09* -2.82E-11* -3.4BE-09*

L3 - 8844
-11307.4
9.05¢-08

.2061
1.71€-01

-.7880 - -.6508 -.6003
-12690.7  -14043.7 -15366.3  -16658.1
3.18€-08 5.506-11 2.59e-11  7.91E-13

1.8022 -.0527 1.8454 1.0576
1.066-01 9.23-02 9.41€-02 3.326-01

-.5581
-17918.9
8.98E-16

6.7755
6.27E-23

-.5222 -.4915
-19148.3  -20345.8
8.006-15 9.78E-15

1.5286 1.1170
1.94€-01  3.21E-01

(-7.76E-03)(-1.4TE-03)(-2.63E-06)(-1.68E-06)(-8.16E-07)¢ 0.00E+00) -4.28£-09 -1.72E-08
-1.00E-01* -5.99E-04* -1,.67E-04* -1,65€-07* -7.40€-07* -2.91E-08* -4.58¢-09* -1.88E-08*

5 -1.0076
-9924.7
9.93e-05
1.9786
6.37-02

-.8843 -.7898 - 7151 -.6546
-11307.9  -12661.0 -13983.6 -15275.4
4.43E-07 7.49E-08 4.51E-10 6.57E-11

7464 1.8745 L7151 1.9845
3.32E-01 B.68E-02 3.27E-01 6.25¢-02

-.6047
-16536.2
3.15e-12

1.2415
2.90€-01

-.5629 -.52m3
-17765.5 -18963.1
1.56E-16  6.48E-14

3.541 1.4036
1.396-05  2.38&-01

(-7.97E-01)(-1.436-01)(-2.32E-03)(-2.68E-04)(-1.85E-06)(-2.44E-06)(-3.45E-17)(-5.08E-08)
-2.29€-01* -2.43E-01* -5,50E-04* -5.18E-04* -2.47€-07* -1.74€-06* -5.07E-08* -4.45E-08¢

é -1.1674
-8566.3
9.29¢-03
1.6923
1.386-01

-1.0051 -.B848 - 2 -.7185
-9949.6 -11302.6 -12625.2 -13917.0
1.44E-04  1.55E-06 1.506-07 2.306-09
2.0310 1.0316 1.9584 1.0624
$.386-02 3.356-01 4.78E-02 3.31E-O"

- .6589
-15177.8
1.30€-10

2.1819
3.18¢-02

- .6095 -.5680
-16407.2  -17604.7
1.16E-11  3.46E-14

1.4170 3.5677
2.336-01  1.14E-05

19
- .3665
~27288.3
2.75€-16
1.3329
2.626-01

20
-.3519
-28421.1
2.7T1E-19
-1.4147
1.458-04

~7.77E-10 (-2.66E-19)

-7.91E-10* -1,30€-11*
-.3875 -.3712
-25806.9 -26939.6
1.57E-16 1.18E-15
11221 1.169
3.20E-01 3.10€-01
*5.60E-10 -4.47E-09
“5.57€-10* -4.46E-09*
-.4107 -.3924
-24350.3  -25483.0
1.89€-15  4.77E-15
1.1577 1.1787
3.126-01  3.07E-01
-5.396-09 -1.51€-08
-5.326-00" -1.49€-08*
-.4363 -.4158
-22918.4  -24051.2
4.92E-15  6.49E-15
1.1109 1.0996
3.23e-01  3.25€-01
-1.25E-08 -1.93E-08
-1.25E-08* -1.91E-08*
- 4649 -.4b16
-21511.2 -22643.9
1.21E-%6  1.37E-%
1.0403 1.0218
3.34E-01 3.37E-01
~2.T2E-08 -3.66E-08
-2.90E-08* -3.78¢-08*
- 4968 - 4703
-20128.5 -2126%1.2
S.4TE-%  5.83E-14
1.0737 1.0056
3.296-01  3.38-01
-9.80£-08 -1.30E-07
-1.026-07* -1.39¢-07*
-.5328 -.5024
-18770.1  -19902.8
3.40€-13  3.24E-13
1.3506 1.0726
2.56E-01 3.29e-01

<2.27E+02 (-8.356-01) -5.12E-01 (-2.81€-03) -1.386-03 (-9.25€-07)(-5.67E-06)(-4.93E-17)(-2.99€-07) -5.62E-07
-2.16E+02% -8.286-02* -5.17E-01* -1.04E-04* -1.35€-03" -B8.58€-06% -3.386-06* -1.14E-07* -2.41E-07* -5.62E-07*

7 -1.3827
-7232.3
1.288-01
1.5708
1.79e-01
-3.34€+03
-3.14E+03

-1.1607 -1.0032 -.8856 - 7967
-8615.5 -9968.6 -11291.1  -12583.0
1.326-02 1.86E-064 4.40E-06 2.56€-07

1.7081 2.0976 .21 2.0635
1.336-01  4.30€-02 2.98£-01 &.83E-02

-3
-13843.8
8.788-09

1.2702
2.82e-01

-.6634 - 6146
-15073.%  -16270.7
1.836-10  3.57¢-11

2.5260 1.5880
7.51€-03  1.736-00

-.5735
-17436.1
T.464E-14

3.1578
2.12E-04

-.5385
-18568.8
1.63E-12

1.3087
2.70€-01

-3.04E+02 (-6.91€-01)(-1.14E+00)(-2.41E-03)(-3.7SE-03)(-7.18E-0B)(-9.34E-06)(-3.59€- 16)(-1.54E-06)
-2.88E¢02 -8.19E-03* -9.7BE-01* -5.67E-04* -3.00€-03* -6.42E-05" -4.24€-06° -1.20E-07* -1.21E-06*

49

21
-.3387
-29520.7
3.55€-16
1.2060
3.00€-01
-1.67€-09
-1.66€-09*

-.3566
~28039.3
1.71E-15

1.1817
3.07e-01

-7.17e-09
~7.13e-09*

-.3762
-26582.7
4.15€-15

1.1715
3.09e-01

-1.51E-08
- 1.48E-08*

-.3976
-25150.8
5.41E-15

1.0831
3.288-01

-1.87¢-08
-1.85€-08*

-.46212
-23743.6
1.45E-14

1.0196
3.37%-01

-4.L6E-08
-4.50E-08*

- kT2
-22360.9
6.74E- 14

1.0046
3.39¢-01

-1.75€-07
-1.81E-07*

-.4761
-21002.5
3.39¢-13

1.0176
3.37E-01

-7.24E-07
-7.53e-07*

-.5084
-19668.4
1.60€-12

1.0827
3.28¢-01

-2.65E-06
-2.55€-06*




Table 4. Radiative transition parameters for Ny W 3A,-B 311,. For each v/'-v” band, the listed
quantities are Apro (l‘m)’ Vyry (Cm-l)v Quiptr, Tyryn (A), Re(f’.,l.,ll) (electric dipole moment
atomic units), Ayro» (s!) calculated by the r-centroid method, and Aysy» (s1) calculated
by integrating [ ¥, R.(r)¥,»dr. - Continued

Vv
8

10

1"

12

13

1%

15

0
8900
11235.6
1.07-04
1.0177
3.37e-01
3.51E+01
3.57e+01*

7986
12521.2
3.07¢-05
9986
3.39¢-01
1.41E+01
1.43E+01*

7255
13782.6
8.89€-06
9809
3.41€-01
5.48E+00
5.60E+00*

6658
15020.0
2.62¢-06
9645
3.42E-01
2.10€+00
2.15e+00*

.6160
16233.1
7.83e-07
9490
3.436-01
7.97€-01
8.16E-01*

.5740
17622.2
2.38¢-07
9342
3.43e-01
3.00¢-01
3.08¢-01*

.5380
18587.0
7.30€-08
N3
3.448-01
1.128-01
1.15€-01*

.5069
19727.5
2.25€-08
9037
3.448-01
&.14€-02
4.26€-02*

1 2
1.0493 1.2732
9530.3 7854.0
2.04E-03  1.56€-02
1.0453 1.0747
3.346-01  3.29€
3.996+02  1.66E+03
4.05E+02* 1.68E

9246 1.0941
10815.9 9139.6
6.68E-)4  6.10E-03
1.0246 1.0523
3.36E-01 3.33t-01
1.94E+02  1.04E+03
1.97€+02* 1.06E+03*

.8280 9614
12077.3 10401.1
2.16E-04  2.28E-03
1.0054 1.0315
3.39E-01  3.35¢-01%
8.85E+01  5.84E+02
9.02E+01* 5.94E+02*

L7511 .8592
13314.7 11638.4
T.006-05 8.27¢-04
9876 1.0122
3.406-0%  3.38¢-01
3.87€+01  3.02£+02
3.95E+01* 3.07e+02*

.6883 778t
14527.8 12851.6
2.27€-05 2.96E-04
9709 9943
3.41E-01  3.40€-01
1.65€+01  1.47€+02
1.68E+01*  1.50€+02*

.6363 722
15716.8 14040.6
7.42E-06  1.06k-04
9552 9775
3.426-01  3.41E-01
6.85E+00 6.88E+01
7.01€+00* 7.03e+01*

5924 .6577
16881.7 15205.4
2.44E-06 3.75€-05
9401 9616
3.438-01  3.426-01
2.806400 3.126+01
2.8TE+00" 3.20€+01*

5549 6118
18022.2 16345.9
8.07e-07 1.33¢-05
.9251 9463
3.44E-01  3.43e-01
1.13400 1.39€+01
1.16E+00* 1.428+01*

3
1.6112
6206.7
5.92e-02

1.1065
3.23e-01
3.00€+03
3.02E+03

1.3347
7492.3
2.94E-02
1.0819
3.286-01
2.70€+03
2.72E+03

1.14624
8753.8
1.32e-02
1.0593
3.326-01
1.98E+03
2.00E+03

1.0009

9991.1
5.60€-03

1.0385
3.35€-01
1.27E+03
1.28E+03*

.8925
11204.3
2.27E-03
1.0191
3.37¢-01
7.34E+02
7.46E+02*

8069
12393.3
8.95¢-34
1.0011
3.39¢-01
3.97E+02
&.04E+02*

7376
13558.1
3.486-04
9842
3.40€-01
2.04E402
2.08E+02

.6803
14698.7
1.34E-04
9681
3.426-00
1.00€+02
1.03g+02*

4
2.179%
4588.4

1.05€-01
1.16%

3.16€-01
2.06€+03
2.06E+03

1.7024
5874.0
7.66E-02
1.1140
3.22e-01
3.26E+03
3.27E+03

1.4014
7135.5
4.50€-02
1.0891
3.27e-01
3.54E+03
3.56E+03

1.1943
8372.38
2.33e-02
1.0664
3.30e-01
3.02€+03
3.0SE+03

1.0432
9586.0
1.11E-02
1.0455
3.34E-01
2.20E+03
2.22E+03

.9281
10775.0
4.97E-03
1.0261
3.36E-01
1.42E+03
1.45€+03*

8375
11939.8
2.15€-03
1.007%
3.386-01
8.49€+02
8.64E+02*

7645
13080.4
9.09€-04
9909
3.40€-01
&.T6E+02
4.85E+02*

1.45E+03

1.8030
5546.2
8.45E-02
11217
3.20E-01
3.00E+03
3.00£+03

1.4742
6783.5
5.89€-02
1.0965
3.25€e-01
3.94E+03
3.96E+03

1.2505
7996.7
3.48e-02
1.0736
3.29¢-01
3.916+03
3.95e+03

1.0886
9185.7
1.86E-0¢
1.0526
3.33¢-01
3.23+03
3.26€+03

9661
10350.5
9.23e-03
1.0331
3.35e-01
2.33£+03
2.36E+03*

.8702
11491.1
4.37e-03
1.0149
3.37e-01
1.53€+03
1.55€+03*

50

6 7
6.9497 -108.4975
1438.9 -92.2

2.81E-03  9.88:-02
1.1449 1.2503
3.15E-01  2.88£-01
1.69E+00 -1.30€-02
1.86E+00* -1.30€-02
3.6704 8.3™1
2726.5 1193.4
2.31E-02  2.06E-02
1.2001 1.1958
3.02-01  3.03¢-01
8.61E+01  6.52E+00
8.36E+01 6.73E+00
2.5088 4.0735
3986.0 2654.9
6.T8E-02 3.79¢-03
1.1594 1.2400
3.126-01  2.91E-01
8.47E+02 9.61E+00
8.39€+02  8.86E+00*
1.9145 2.7084
5223.3 3692.2
8.136-02 4.06E-02
1.1298 1.1705
3.19e-01  3.09t-01
2.386403  3.97E+02
2.386+403  3.90£+02
1.5536 2.0386
6436.5 £905.4
6.76E-02 6.85E-02
1.1041 1.1383
3.24€-01  3.17€-01
3.836+03  1.64E+03
3.84E+03  1.63E+03
1.31% 1.6408
7625.5 6094.4
4 SOE-02 6.94E-02
1.0810 1.1119
3.286-01 3.22e-00
&4.44E+03  3.30E+03
4.4TE+03  3.31E+03
1.1376 1.3776
8790.3 7259.2
2.T4E-02  5.43E-02
1.0598 1.0884
3.31E-01 3.27E-01
&4.15E+03  4.49E+03
4.19E+03  4.51E+03
1.0070 1.1905
9930.9 8399.8
1.50€-02 3.64E-02
1.0402 1.0671
3.34£-07  3.30¢-01
3.34E+03  4.77E403
3.38E403  4.806+03

<

8
-6.2736
<159%.0

2.48E-02
1.3328
2.62€-01
- 1.40E+01
<1.35E+01

-32.4286
-308.4
9.57€-02
1.2610
2.85€-01
~4.61E-01
-4 .59€-01

10.4922
953.1
4.37€-02
1.2122
2.99€-01
6.84E+00
6.95E+00

4.5654

2190.4
5.35€-04

1.0506
3.336-01
1.26€+00)
1.59€+00*

2.9381
3403.6
1.79€-02
1.1857
3.06E-01
1.34E+02
1.29E+02

2.177%
4592.6
5.01E-02
1.7
3.15€-01
9.736+02
9.62€+02

1.7369
S787.4
6.38E-02
1.1200
3.21E-01
2.54E+03
2.53E+03

1.4497
6898.0
5.83¢-02
1.0960
3.25¢-01
4.10€+03
&4.11E+03

14
~3.2611
~3066.4

9.74E-02
1.3358
2.61€-01
-3.88€+02
-3.916+02

-5.6154
-1780.8
4.106-03
1.4012
2.39£-01
-2.68E+00
<2, 44E+00*

~19.2549
-519.3
7.76E-02
1.2725
2.81E-01
-1.74£+00
-1.73e+00

13.9282
718.0
6.20E-02
1.2261
2.956-01
4.06€+00
4.09€+00

S.1783

1931.1
9.27€-03

1.1677
3.10£-01
1.30E+01
1.37e+01*

3.2050

3120.2
4.05E-03

1.2182
2.97e-01
2.20€+01
2.04E+01*

2.3337
4285.0
3.07€-02
1.1586
3.128-01
& .7TE02
4.68E402

1.8431
5425.5
5.26€-02
1.128%
3.19€-01
1.73€+03
1.726+03

10
-2.2176
~4509.3

4.988-02
1.4658
2.16E-01
-4.33e+02
-4 .26E+02

-3.1020
-3223.7
1.17€-0%
1.3478
2.57E-01
-5.25e+02
-5.26E+02

-5.0962
-1962.2
5.15-04
1.0226
3.37-01
(-8.94E-01)
-1.23E+00*

-13.7945
-724.9
5.29€-02
1.2857
2.77€-01
-3.14E+00
-3.08E+00

20.4814
488.2
7.03€-02
1.2347
2.92e-01
1.42E+00
1.428+00

5.9621
1677.3
2.388-02
1.1890
3.05€e-01
2.118+01
2.17E+01

3.518
2842.1
1.37-05
.3696
2.29¢-01

¢ 3.34E-02)
3.25€e-01*

2.5109
3982.6
1.45€-02
11731
3.09€-01
1.77E+02
1.71E+02




Table 4. Radiative transition parameters for Ny W 3A,-B 30,. For each v'~v” band, the listed
quanymeshare Avron (.uml). Vorgn (€m™1), gyrgun, Fyryn (A), R (7ysy) (electric dipole moment
atomic units), Avry= (s™') calculated by the r-centroid method, and Ayren (1) calculated
by integrating [ v, R.(r)¢,~dr. -~ Continued

Vi 1 12 13 14 15 16 17 18 19 20 21

8 -1.6885 -1.3688 -1.1549 ~1.001¢ -.8871 -. 7978 -.T266 - .6684 -.6201 -.5796 - .56k7
-5922.5 -7305.7 -8658.8 ~9981.3 -11273.2  -1253%4.0 -13763.3 -14960.9 -16124.2 -17259.0 -18358.6
3.126-01 1.57€-01  1.76E-02 2.13E-04 1.076-05 3.686-07 2.74E-08 1.37.-i0 8.94E-11 9.58E-14 5.88€-12
1.4977 1.5824 1.7250 2.18M 1.3432 2.2075 1.6174 3.4454 1.7769 2.4432 1.2793
2.05€-01 1.7SE-01 1.286-01 3.11€-02 2.59€-01 2.88E-02 2.336-01 2.866-05 1.136-01 1.096-02 2.796-01
-5.51E+03 -3.80E+03 -3.80£+02 (".175‘01)(’2-07E‘°°)('1.225'03)(‘7-3*‘03)('7.5”'13)('9-675'“)('1.1“'10)(‘5.755'06)
-5.53£+03 -3.80E+03 -3.57E+02 -4.83E-01* -1.67E+00* -7.90£-03* -5.73E-03* -3,.01E-04* -1.60€-06* -7.38E-09 -4.50E-06*

9  -2.1566 -1.6611  -1.3563  -1.1500 -1.0012  -.8800  -.8016  -.7312  -.67T38  -.6260  -.5857
-4636.9  -6020.1  -T37B.1  -8695.7  -9987.6 12683 -1477.7  -13675.3 -14840.6 -15973.4 -17073.0
2.016-02 3.06E-01 1.86E-01 2.23E-02 2.13E-04 2.286-05 4.266-07 7.296-08  1.166-12 1.B4E-10  1.84E-15
157 15102 1.596 17431 2.3165  1.44k6 24332 15347 333270  2.0076  -7.5240
1.99€-01 2.00€-01 1.71E-01  1.236-01 1.886-02 2.24E-01 1.14E-02 1.92E-01 0.00E+00 5.81E-02  1.40€-4S
-1.806402 -5.64E403 -4.41E403 -4.4BE+02 (-1.51E-01)(-3.30E400)(-2.17E-04)(-1.39€-02)( 0.COE+00)(-5.13E-06)¢ 0.00E+00)
-1.566¢02 -5.48E403 -4.42E403 -4.17E402 -2.42E+400% -2.59E+00% -3.8SE-02* -9.27E-03* -1.07E-03% -2.52E-06% -4.28E-07*

10 -2.9626 -2.1014 -1.6362 =1.3451 -1.1460 -1.0013 -.8916 -.8056 ~. 7364 -.6797 -.6324
-3375.4 -4758.6 -6111.7 ~7634.3 -8726.1 -9986.9 -11216.2 -12613.8  -13579.2 -1i711.9  -15811.6
1.226-01  4.35€-03 2.93E-01 2.14E-01 2.79€-02 1.7BE-04 4.41E-05 3.526-07 1.68E-07 6.43E-10 2.956-10
1.3590 1.6521 1.5236 1.6069 1.7627 2.5273 1.5295 2.8784 1.6382 -.3616 2.3409
2.536-01  1,51E-01 1.96E-01 1.67€-01 1.17E-01 7.40E-03 1.94E-01 1.1BE-03  1.56E-01 3.426-02 1.69E-02
-6.12E402 -2.18E401 -5.20E+03 -4.9SE+03 -4.99E+02 (-1.96E-02)(-4.73E+00)(-1.90E-06).-2.08E-02)(-4.85E-06)(-6.79€-07)
-6.10E+02 -2.02E+01* -5.226+403 -4.96E+03 -4.586+02 -7.27e+00" -3.63E+00% -1.286-01* -1.22€-02* -3.07-03* -6.51E-05*

1M -4.67TM1 -2.8398 -2.0516 -1.6137 -1.3353 -1.1429 -1.0021 -.8947 -.8103 - 74621 -.6861
-2138.1 -3521.3 -4876.4 -6196.9 -7488.8 -8749.6 -9978.9  -11176.5  -12341.8 -13474.6 -14574.2
9.60E-03  1.16E-01 2.83E-06 2.76E-01 2.41E-0% 3.16E-02 1.10£-04 7.76E-05 1.30E-07 3.386-07 5.96E-09
1.2505 1.3700 -8.1663 1.5380 1.6200 1.7841 2.949 1.6050 4.3788 1.7389 7487
2.8BE-01 2.50E-07 0.00E+00 1.91E-01 1.62€-0% 1.11E-01 7.81E-04 1.67€-01 8.23-09 1.24E-01 3.33t-01
-1.58E+01 -6.37€+02 ( 0.00E+00) -4.84E+03 -5.40€+03 (-5.26€+02)C~1.356-04)(-6.156+00)(-3.35E-17)(-2.57E-02)(-4.14E-03)
~1.66E+01" -6.336402 -9.38E+00* -4.87E+03 -5.41E+03 -4.75E+02 -1.70E+01* -4.59€+00* -3.376-01* -1.18E-02* -7.40E-03*

12 -10.8118 -4.3325 -2.7314 -2.0065 -1.5935 -1.7269 -1.1408 -1.0037 -.8986 -.8156 - 74684
-924.9 -2308.1 -3661.2 -4983.8 -6275.6 -7536.4 -8765.7 -9963.3  -11128.7 -12261.4 -13361.1
2.92E-02 2.54E-02 1.01E-01 3.626-03 2.S7E-01 2.66E-01 3.55€-02 3.366-05 1.25€-04 1.68£-08 5.89€-07
1.3030 1.2844 1.3814 1.1526 1.5537 1.6336 1.8077 4.3055 1.6762 -8.0302 1.877
2.726-01  2.7BE-01 2.46E-01 3.14E-01  1.85E-01  1.58E-01 1.04E-01 1.71E-08 1.44E-01 0.00E+00 9.35E-02
-3.46E+00 -4.B7E+01 -6.04E+02 -B.92€+01 -4.42E+03 -5.74E+03 (-5.25E+02)(-1.97E-14)(-7.22E+00)( 0.00€+00)(-2.49€-02)
-3.36E400 -5.01E+01 -5.98E+02 -9.84E+01* -4.46E+03 -5.76E+03 -4.62E+02 -3.38E+01* -5.13E+00* -7.57E-01* -5.91E-03*

13 37.8656 -8.9355 -4 .0450 -2.6352 -1.9659 -1.5755 -1.3198 -1.1397 -1.0061 -.9031 -.8216
264 .1 -1119.1 -2472.2 -3794.8 -5086.6 -6347.4 -7576.7 -8774.3 -9939.7  -11072.6 -12172.1
6.80E-02 1.16€-02 4.24E-02 8.14E-02 1.19E-02 2.396-01 2.90€-01 3.83e-02 1.01E-06 1.86E-04 9.38¢-07
1.2452 1.3317 1.3023 1.3936 1.279 1.5708 1.6479 1.8343  -15,1450 1.7677 .0993
2.896-01  2.63E-01 2.72E-01 2.42€-01 2.80E-01 1.79¢-01 1.53E-01 9.70-02 0.00E+00 1.21€-01 1.36€-01
2.138-01 -2,266+00 -9.60E+01 -5,26E+02 -2.48E+02 -3.97E+03 -5.97E+03 (-4.93E+02)( 0.008+00)(-7.53£+00)(-6.32E-02)
2.126-01 -2.15€+00 -9.75E+01 -5.19E402 -2.54E+02 -4.02E+03 -6.01E+03 -4.19E+02 -6.01E+01* -4.86E+00" -1.49E+00*

1% 6.9984  218.909¢ -7.6490 -3.8024 -2.5499 -1.9295 -1.5596 -1.3161 -1.139 -1.0093 - .9085
1428.9 45.7 -1307.4 -2629.9 -3921.8 -5182.6 -6411.9 -7609.5 -8774.8 -9907.6 -11007.2
3.826-02 S.76E-02 2.01€-03 S5.66E-02 6.156-02 2.20€-02 2.22€-01 3.126-01 3.97e-02 1.03E-06 2.52€-04
1.2022 1.2562 1.4175 1.3154 1.4070 1.3215 1.5893 1.6629 1.8648 -.1021 1.8247

3.01E-01 2.86E-07 2.33E-01 2.686-01 2.37€-01 2.66E-01 1.73E-01 1.48:-01 8.926-02 8.026-02 9.96€-02
2.056+401  9.11E-04 (-4.94E-01) -1,506002 -4.22E402 -4.386402 -3.54E+03 -6.09E+03 (-4.32E+02)(-1.30E+00)(-6.74E+00)
2.086+01  9.02E-04 -4.33E-01* -1.S51E+02 -4.14E+02 -4.40E+02 -3.61E+03 -6.14E+03 -3.48E+02 -9.73E«01* -3.56E+00*

15 3.8919 8.4300 -59.9535 -6.7142 -3.5955 -2.4740 -1.8970 -1.5459 -1.3099 -1.14606 -1.0135

2569.5 1186.2 -166.8 -1489.4 -2781.2 -4042.0 -5271.4 -6468.9 -7634.3 -8767.0 -9886.7
4.106-03  4.836-02 4.29€E-02 1.86E-04 6.61E-02 4.336-02 3.186-02 2.09€-01 3.326-01 3.92€-02 4.75€-04
1.1402 1.2132 1.2684 .8542 1.3265 1.4223 1.329 1.6095 1.6787 1.9008 .8300

3.166-01  2.988-01 2.83E-01 3.43E-01 2.64E-00 2.32€-01 2.59E-01 1.66E-01 1.436-01 8.056-02 3.42t-01
1.416407  1.48E+01 -3,226-02 (-1.47E-01) -2.01€+02 -3.11€+02 -6.33E+02 -3.156+03 -6.10E+03 (-3.47E+02)(-1.08£+02)
1.526+01*  1.4TE+01 -3.166-02 -2.74€-01* -2.026402 -3,03£+02 -6.30E402 -3.23£+03 -6.186¢03 -2.57€+02 -1.46E+02*

51




Table 4. Radiative transition parameters for No W 3A,~B 3II,. For each »'~v" band, the listed
quantities are Avion (#m), Vyryn (em™1), guoyu, Fyrgw (R), Re(Fyrpn) (electric dipole moment
atomic units), Ayro» (s™') calculated by the r-centroid method, and Ayror (s71) calculated
by integrating [ ¥ R.(r)¥y»dr. — Continued

17 .4559

18 4347

~
L
.
w
-
m
.
R
~

20 .3990

L6471
3.4E-01
7.41E-05)
9.84E-05*

~

21 .3838
26056.6
1.27€-12
.0136
1.10€-01

~

7.13e-06*

1

.5225

19138.5

2.66E-07

9096

3.44€E-01

4.48E-01
4.60E-01*

4943
20230.3
8.4686-08
8917
3.44E-01
1.72¢-01
1.78€-01*

4695
21297.6
2.74€-08
.8498
3.44E-01
6.33€-02
6.59€-02*

L4476
22340.3
8.13€-09
.8392
3.42E-01
2.15€-02
2.27e-02*

4281
23358.2
2.138-09
7892
3.386-01
6.27€-03
6.90E-03

4107
26351.3
4.23e-10
.6835
3.21€-01

5.54E-07)( 1.28£-03)

1.60€-03*

2
5727
17462.2
4.T2E-06
9311
3.44E-01
6.01E+00
6.16E+00*

.5390
18554.0
1.66E-06
9153
3.464E-01
2.54E+00
2.61E+00*

.5096
19621.3
S.76E-07
8978
3.44E-01
1.04E+00
1.08£+00*

4339
20664 .0
1.93€-07
8765
3.44E-01
4.08£-01
4. 24E-01*

4612
21682.0
6.11e-08
8477
3.43E-01
1.48€-01
1.56€-01*

4410
22675.0
1.73e-08
.8025
3.39e-01
4.69€-02
5.11g-02*

3 4 H
.6323 . T044 L7932
15814.9 14196.6 12607.3
5.106-05 3.776-04 2.006-03
9526 9747 9977
3.43E-01  3.41E-01  3.39€-0%
4.B0E+01  2.54E+02 9.34E+02
4.91E+01*  2.60E+02* 9.S1E+02*

5915 6541 .7300
16906.7  15288.4 13699.2
1.938-05 1.54E-04 8.92E-04
9373 9591 9815
3.43E-01  3.426-01 3.41E-01
2.23E+0%  1.31E+02 5.39E+02
2.29€+01*  1.34E+02* 5.50€+02*

.5564 6114 6772
17974.1 16355.8 14765.5
T.24E-06 6.236-05 3.906-04
9214 9436 9657
3.44E-01  3.43E-01  3.426-01
1.016+01  6.49€+01  2.97€+02
1.03E+01* 6.65€+01* 3.04g+02*

5259 5748 .6325
19016.8 17398.5 15809.2
2.66E-06 2.48E-05 1.67E-04
.9040 Rrigd .9502
3.44E-01  3.44E-01  3.43E-01
4.396400 3.126+01  1.58£+02
4.53E+00* 3.20E+01* 1.61E+02*

4991 .5430 5943
20034.7 18416.4 16827.1
9.4TE-07 9.64E-06 7.06E-05
8434 9105 9343
3.44E-01  3.44E-01  3.43t-01
1.83E+00 1.44E+01  8.04E+01
1.89€+00* 1.49€+01* 8.25e+01*

4756 5152 .5612
21027.7 19409.4 17820.1
3.196-07  3.63E-06 2.91E-05
.8563 8905 973
3.43E-01  3.44E-01  3.44E-01
7.07E-01  6.37E+00 3.94E+01
7.43E-01*  6.60E+00" 4.06E+01*

6
.9052
11067.1
7.76E-03
1.0219
3.37%-01
2.406+03
2.44E+03"

.8238
12138.9
3.84E-03
1.0047
3.39¢-01
1.59€+03
1.62E+03*

572
13206.3
1.84E-03
9883
3.40E-01
9.92€+02
1.01E+03*

.7018
14249.0
8.57E-04
9725
3.41E-01
5.86€+02
5.986+02°

.6550
15266.9
3.91e-04
9569
3.L2E-00
3.30£+02
3.386+02*

.6150
16259.9
1.74E-04
9410
3.438-01
1.79€+02
1.836+02*

7
1.0509
9516.0
2.20€-02

1.0673
3.33k-01
4.26€+03
4.31E+03

a7
10607.9
1.24€-02
1.0290
3.36E-01
3.37E+03
3.41E+03

8565
11675.2
6.59€-03
1.0117
3.38-01
2.42€+03
2.46E+03*

L7863
12717.9
3.38-03
9952
3.408-01
1.62€+03
1.65€+03¢

.7280
13735.8
1.68€-03
9793
3.41E-01
1.02E+03
1.04E+03*

6789
14728.8
8.126-04
.9637
3.428-01
6.158+02
6.20E+02*

8
1.2478
8014.2
4.39€-02

1.0744
3.29€-01
4.96E+03
4 .99€+03

1.0982
9106.0
2.92€-02
1.0546
3.32¢-01
4 .9%E+D3
4.98E+03

.9830
10173.4
1.79€-02
1.0361
3.35€e-01
4.28E+03
4.336+03

8916
11216.1
1.03e-02
1.0187
3.37%-01
3.34E+03
3.39€+03

8174
12234.0
5.64E-03
1.0022
3.39¢-01
2.40E+03
2.44E<03"

7560
13227.0
2.98¢-03
.9863
3.40£-01
1.62€+03
1.65€+03*

9
1.5286
6561.8
5.70€-02

1.1039
3.24E-01
3.39E+03
3.39£+03

1.3100
7633.6
4.87€-02
1.0819
3.28¢-01
4.726+03
4.73E+03

1.1493
8700.9
3.58¢-02
1.0619
3.31E-01
5.24E+03
5.28E+03

1.0263
9743.6
2.386-02
1.0433
3.34€-01
4.98E+03
5.03E+03

.9292
10761.6
1.486-02
1.0259
3.36&-01
4.21E+03
4.27E«03

.8507
1754.6
8.66¢-03
1.0094
3.38:-01
3.26€+03
3.30€+03*

*The Einstein coefficients for this band may have limited accuracy, since the Franck-Condon
factor is less than 0.01 (see text).
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10
1.9612
5098.9
3.84€E-02

1.1379
3.17E-01
1.03e+03
1.02e+03

1.6153
6190.7
$.10€-02
1.1120
3.226-01
2.54E+03
2.538+03

1.3778
7258.0
4.98E-02
1.089
3.27e-01
4. 11E+03
4.126+03

1.2047
8300.7
4.07E-02
1.0693
3.30£-01
5.13E+03
5.16E+03

1.0731
9318.7
2.95€-02
1.0506
3.336-01
5.36€+03
5.40€+03

9698
10311.7
1.97€-02
1.0332
3.35€-01
4.92E+03
4.9TE+03




Table 4. Radiative transition parameters for Ny W 3A,-B 3,. For each v'~v” band. the listed
quantities are Ayryw (HM), Yurer (€m™Y), quiyn, Fyry (A), Ro(Furyn ) (electric dipole moment
atomic units), Avros (s7') calculated by the r-centroid method, and Ay, (s=!) calculated
by integrating [ ¥y Re(r)yyndr. — Continued

ViI\y

16

17

18

19

20

21

1
2.7132
3685.7
4.06E-03

1.2003
3.02¢-01
3.76E+01

3.49€+01*

2.0931
4777.5
2.40E-02
1.1485
3.156-01
5.24€+02
5.12E+02

1.7109
5844.9
4.14€-02
1.1205
3.21E-01
1.72E+03
1.70€+03

1.4519
6887.6
6.T1E-02
1.0974
3.25€-01
3.30e+03
3.29€+03

1.2649
7905.5
4.30€-02
1.0789
3.29€-01
4.658+03
4.66E+03

1.1238
8898.5
3.41€-02
1.0580
3.326-01
5.36€403
5.39€+03

(

12
4.3431
2302.5
1.31€-02

1.169C
3.106-01
3.10£+01
3.226+01

2.9461

3394.3
7.61E-05

1.4673
2.16E-01
2.81E-01)
1.61E-01*

2.2613
4461.6
1.20€-02
1.1621
3.11E-01
2.09€+02
2.01E+02

1.8167
5504.3
3.01€-02
1.1296
3.19¢-01%
1.03€+03
1.02€+03

1.5332
6522.3
4.12E-02
1.1055
3.24E-01
2.42E+03
2.41E+03

1.3306
7515.3
4.246E-02
1.0845
3.27¢-01
3.916+03
3.91€+03

(

13
10.5325
9%9.4
5.23e-02
1.2235
2.96E-01
7.92E+00
7.93E+00

4.8989
2041.3
2.35€-02
1.1842
3.06€-01
3.78e+01
3.87E+01

3.2169

3108.6
1.73-03

1.1120
3.226-01
1.09€+01)
1.226+01*

2.4089

4151.3
3.89€-03

1.1851
3.06€-01
5.2TE+01
4.90E+01*

1.9345
5169.2
1.91E-02
1.1399
3.16E-01
5.34E+02
5.21E+02

1.6228
6162.2
3.30¢-02
1.1139
3.226-01
1.62E+03
1.60€+03

1%

-26.7994
-373.1
2.7TE-02
1.2831
2.786-01
-2.256-01
-2.19¢-01

13.9141
ne.7
5.026-02
1.2338
2.936-01
3.236+00
3.22E+00

5.5990
1786.0
3.23-02
1.1959
3.03e-01
3.426+01
3.47+01

3.5352

2828.7
7.226-03

1.1523
3.14€-01
3.26€+01
3.43€+01*

2.597
3846.6
2.74E-04
1.2905
2.76E-01

( 2.40€+00)

1.78E+00*

2.0663

4839.6
9.88£-03

1.1526
3. 14E-014
2.236+02 (
2.14E+02*

15
-6.0061
-1665.0

4.27€-03
1.2084
3.00€-01
-3.58€+00
-3.90€+00*

~17.6475
-573.1
1.48E-02
1.3033
2.72e-01
-4.17E-01
-4.00E-01

20.2357
4946.2
4.34€-02
1.2445
2.90€-01
8.90€-01
8.82¢-01

6.5067
1536.9
3.79¢e-02
1.2063
3.00£-01
2.518+01
2.53E+01

3.91462
2554.8
1.44E-02
1.1697
3.10e-01
& . 66E+01
4.81E+01

2.8186

3547.8
6.70E-04

1.0807
3.286-01
6.53E+00)
7.79E+00*

16
-3.4179
-2925.8

7.02€-02
1.3367
2.61€-01
-2.436+02
-2.426+02

-5.4528
-1833.9
1.186-02
1.2529
2.87¢-01
-1.22E+01
«1.27E+01

-13.0447
-766.6
5.78-03
1.3384
2.60€-01
-3.58¢-01
-3.34€-01*

36.2190
276.1
3.41E-02
1.2561
2.86€-01
1.19-0%
1.17€-01

7.7278
1294.0
3.95€-02
1.2164
2.98¢-01
1.54E+01
1.54E+01

4£.3725
2287.0
2.13e-02
1.1821
3.07e-01
4.86E+01
4.96E+01

17
-2.4067
-4155.1

2.83k-02
1.4407
2.25€-01
-2.08E+02
-2.01E+02

-3.2645
-3063.3
6.95€-02
1.3464
2.588-01
-2.69E+02
-2.68E+02

-5.0104
-1996.0
2.06E-02
1.2740
2.81E-01
-2.62E+01
-2.698+01

~10.4903
-953.3
1.03E-03
1.4453
2.24E-01
(-9.05€-02)
-7.62¢e-02*

154.6312
6.7
2.41E-02
1.2694
2.82¢-01
1.05€-03
1.03€-03

9.4547
1057.7
3.76E-02
1.2264
2.95€-01
7.82E+00
7.80€+00

18
-1.8682
-5352.7

4.00€-02
1.3539
2.55€-01
-8.09€+02
~7.99€+02

-2.3470
-4260.8
1.68€-02
1.6642
2.17E-01
~1,24E+02
~1.18£+02

-3.1313
-3193.5
6.52E-02
1.3559
2.54E-01
-2.798+02
~2.76E+02

-4.6494
-2150.8
2.89€-02
1.2833
2.76E-01
~4 . 44E+01
-4 .52E+01

-8.8270
-1132.9
6.86E-05
6154
3.06E-01
(-1.89€-02)
-6.59¢€-02*

-71.4868
-139.9
1.51€-02
1.2860
2.77e-01

19
-1.5342
-6518.0

2.00€-01
1.6311
1.586-01
-2.81E+03
“2.91E+03

-1.8429
-5426.2
4.578-02
1.3577
2.54E-01
~9.53E+02
-9.35€+02

-2.2942
-4358.9
8.84E-03
1.4964
2.056-01
-6.26E+01

20
-1.307M
~7650.8

3.51E-01
1.6953
1.37e-01
-6.01€+03
~6.11E+03

~1.5246
-6559.0
1.956-01
1.6540
1.51E-0
~2.54E+03
-2.65€+03

-1.8210
-5491.6
4.B4E-02
1.3543
2.55E-01
-1.06E+03

-5.83E+01* -1.03E+03

-3.0155
-3316.2
5.85€-02
1.3656
2.51E-01
-2.73€+02
-2.70€+02

-6.3511
-2298.3
3.53€-02
1.2993
2.736-01
-6.48E+0Y
-6.55€+01

-7.6613
-1305.3
1.94E-03
1.1643
3.11E-01

~6.43E-03 (-B.46E-01)

+6.22E-03

-9.54€-01*

-2.26477
-44648.9
3.81E-03
1.5459
1.88e-01

21
-1.1428
-8750.4

3.67€-02
1.9452
7.06E-02
(-2.48E+02)
-1.56E+02

-1.3057
~7658.6
3.67E-01
1.7130
1.32€-01
-5.82€+03
-5.93€+03

-1.5172
-6591.3
1.97e-01
1.6780
1.43€-01
~2.34E+03
-2.47E+03

~1.8023
~55648.6
4.7TE-02
1.3604
2.60€-01

(-2.40E+01) -1,11E+03
-2.126+401* -1.07€+03

-2.9146
-3431.0
5.08€-02
1.3761
2.48€-01
-2.558+02
-2.51E+02

-4.1017
-2438.0
3.95€-02
1.3081
2.70E-01
-8.48E+01
-8.53€+01

*The Einstein coefficients for this band may have limited accuracy, since the Franck-Condon
factor is less than 0.01 (see text).
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~2.2072
-4530.7
1.07E-03
1.6392
1.56E-01
(-4 .88€+00)
-3.46E+00

-2.8267
-3537.7
4.326-02
1.388¢
2.43E-01
-2.29€+02
-2.25E+02




Table 5. Radiative transition parameters for N B’ 37 -B 3I,. For each v'-v"” band, the listed
quantities are Ayryn (Um), Vyry» (€M™1), gyryn, Fyrgn (A), Re(Fyryn) (electric dipole moment
atomic units), A,sn (s™1) calculated by the r-centroid method, and Ay (s71) calculated
by integrating [ ¢ Re(r)¢yudr.

VAR o

0
1.5280
6544.5
4.81E-01

1.2698
1.75€-01
1.68E+04
1.67E+04

1.2642
8037.2
3.20€-01
1.2074
1.82€-01
2.24E+04
2.24E+04

1.0520
9505.8
1.348-01
1.1706
1.88€-01
1.64E+04
1.656+404

.9132
10950.7
4.57TE-02
1.1379
1.92e-01
8.99€+03
9.06E+03

.8083
12372.0
1.40€-02
1.1085
1.96€-01
4.13E+03
4.17€+03

.T262
13769.8
4.06€-03
1.0817
1.99€-01
1.70€+03
1.72E+03*

.6603
15144.4
1.14E-03
1.057
2.01e-01
6.48E402
6.588402*

8062
16495.9
3.16E-04
1.0344
2.03€-01
2.36E+02
2.40€402*

3.57¢-02

1.2732
1.71E-01
1.086+03
1.05€+03

1.2820
7800.5
2.21E-01
1.2170
1.81€-01
1.39€+04
1.386+04

1.0816
9245.4
1.93e-01
1.178
1.87¢-01
2.15E+04
2.15E+04

9375
10666.7
1.01E-01
1.1451
1.91€-01
1.82E+04
1,83E+04

.8289
12064.5
4.22e-02
1.1154
1.95€-01
1. 14E+04
1.15€+04

7641
13439.1
1.55€-02
1.0884
1.98¢-01
5.97€+03
6.036+03

.6761
14790.6
5.26€-03
1.0637
2.00€-01
2.77E+03

2.81€+03*

3.1616
3163.0
1.17-01
1.3542
1.56€-01
3.65E+02
3.66E+02

2.147
4655.6
3.556-01
1.3083
1.65E-01
3.94E+03
3.93£+03

1.6329
6124.3
1.66E-02
1.2285
1.79€-01
4.94E+02
5.126+02

1.3212
7569.1
8.12€-02
1.2302
1.79€-01
4.55€+03
4.49E+03

1.1123
8990.4
1.67E-01
1.1870
1.85€-01
1.69€+04
1.69E+04

9626
10388.2
1.34€-01
1.1526
1.90€-01
2.20€+04
2.21€+04

.8501
11762.8
7.40€-02
1.1224
1.94€-01
1.84E+04
1.85E+04

7625
131146.3
3.37€-02
1.0952
1.97-09
1.206+04
1.21E+04

3 4
6.5977  -97.4459
1515.7 -102.6

1.71€-02  1.22¢-03
1.4215 1.5083
1.426-01  1.24€E-01
4.87E+00 -4.10E-05
4.92E+00 -4.13E-05°
3.3241 7.19%%1
3008.3 1390.0
2.32E-01  5.24E-02
1.3630 1.4303
1.54€-01 1.40€-01
6.086+02  1.12E+01
6.11E+02  1.13E+01
2.2337 3.4981
4477.0 2858.7
2.14E-01  3.01E-01
1.3205 1.3724
1.62-01  1.526-01
2.056+03  6.61E+02
2.04E+03  6.63E+02
1.6887 2.3237
5921.8 4303.5
9.44E-02  B.94E-02
1.2555 1.3379
1.764E-01  1.59€-01
2.41E+03  7.30€+02
2.44E+03  7.19€+02
1.3618 1.7468
73463.1 5726.8
9.156-03  1.48E-01
1.2656 1.2675
1.736-01  1.72€-01
&.37E+02  3.34E+03
&.15E+02* 3.35E403
1.14640 1.4040
8740.9 7122.6
1.04E-01  4.21E-03
1.1969 1.1699
1.84E-01  1.886-01
9.52E+03 2.18E+02
9.43E+03  2.36E+02*
9886 1.1769
10115.5 8497.2
1.338-01  4.41E-02
1.1604 1.2105
1.89€-01  1.82€-01
2.00€+04 3.62€+03
1.996+04  3.55€+03
87 1.0154
11467.0 9848.7
9.726-02 1.06€-01
1.1296 1.1690
1.936-01  1.88¢-01
2.228+04  1.45E+04
2.238406  1.44E004

5
-5.9105
-1691.9

3.72¢-05
1.6375
9.72e-02

[
-3.0749
-3252.1

2.838-07
1.9315
4.69€-02

7
-2.0907
-4783.2

4.278-10
6620
1.59€-01

8
-1.5911
-6285.0

6.556-11
1.759%9
7.39€-02

9
-1.2891
-7757.4

2.11E-14
-1.4747
7.75€-05

10
-1.0869
-9200.3

3.16€-14
1.6706
9.06E-02

=3.44E-03 (-4.35E-05)(-2.40E-06)¢(-1.80E-07)(-1.20€-16)(-4.10E- 10)
-3.36€-03* -1.96E-05* -1,08E-05* -1.01E-07* -1.24E-08* -2.16€-10*

-50.1875
-199.3
5.00€-03
1.5182
1.228-01
-1.19€-03
-1.20€-03*

7.8778
1269.4
1.00€-01
1,439
1.386-01
1.59€+01
1.60€+01

3.6843
2716.2
3.19¢-01
1.3823
1.50€-01
5.84€+02
5.84E+02

2.4181
4135.5
1.91€-02
1.3767
1.51€-01
1.25€+02
1.21E+02

1.8072
5533.4
1.53¢-01
1.2m2
1.70€-01
3.056+03
3.05e+03

1.4476
6908.0
3.43¢6-02
1.2180
1.81€-01
1.49€+03
1.53€+03

1.2107

8259.5
8.54¢-03

1.24607
1.77e-01
6. 106402
5.78¢e+02*

54

-5.6835
-1759.5
1.85¢-04
1.6516
9.44E-02

-3.03%0
-3290.5
1.46€-06
1.9797
4.07E-02

-2.0867
-4792.4
6.03E-09
.8399
2.07e-01

-1.5962
-6264 .8
5.38€-10
1.8265
6.26E-02

-1.2974
~7707.7
1.188-12
-3426
1.35e-01

-1.826-02 (-1.75E-04)(-5.77E-05)(-1.05E-06)(-1.99€-08)
<1.76E-02* -4.87E-05* -B.85E-05* -4.47E-07* -1.53E-07*

-34.3849
-290.8
1.23e-02
1.5284
1.20€-01
-8.79€-03
-8.83E-03

8.6653
1154.0
1.53e-01
1.4488
1.37e-01
1.78£+01
1.79¢+01

3.8831
2575.3
2.96€-01
1.393%
1.48€-01
&.S0E+02
4.49€+02

2.5169
3973.1
1.62E-05
-.6362
7.65£-03

-5.4888
-1821.9
5.34E-04
1.6666
9.14€-02

-3.0087
-3323.7
4.16E-06
2.0398
3.38€-02

-2.0850
-4796.2
4.05E-08
1.0630
2.01€-01

~1.6028
~6239.0
2.356-09
1.9018
5.11E-02

-5.47E-02 (~3.52E-04) -3.64E-04 (-3.01E-06)
-5.28E-02* -2.50E-05* -3.96E-D4* -6.82E-07+

-26.5222
-377.0
2.35€-02
1.5388
1.18€-01
-3.538-02
-3.54E-02

9.5765
1044.2
2.04E-01
1.4584
1.34€-01
1.70E+01
1.71€+01

4.0049
2642.1
2.50€-01
1.4051
1.468-01

( 2.63E-04) 3.12€+02
1.766+00* 3.11E+02

1.8699
$347.7
1.24€-01
1.2804
1.68¢-01
2.18£+03
2.16€+03

1.4927
6699.2
6.95¢-02
1.2329
1.78e-01
2.69€+03
2.72+03

2.6201
3816.7
1.46€-02
1.2703
1.72€-01
9.72E+01
1.02€+02

1.9349
5168.2
8.15€-02
1.302%
1.66€-01
1.25€+03
1.26E+03

-5.3224
-1878.9
1.17€-03
1.6825
8.83€-02

-2.9839
-3351.3
8.42E-06
2.1182
2.61E-02

-2.0859
-4794.2
1.82¢e-07
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2.84E-01
1.4789
1.30€-01
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Table 5. Radiative transition parameters for Ny B’ 3E7-B 311,. For each v'-v” band, the listed
quantities are Ayiyu (pm), Vyrgn (em™1), quign, Fyrgn (A), Ro(Furgn) (electric dipole moment
atomic units), Ayy» (s7!) calculated by the r-centroid method, and Ay« (s=!) calculated
by integrating [ ¥, Re(r)¥,~dr. — Continued
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1.3088 1.1227
1.656-01  1.94E-01
-1.16E-10 -6.55€-11
-1.21E-10* -6.27€-11*
-.8539 - 7691
-11711.1 -13002.9
4.266-16 1.58E-15
3.0134 1.0104
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-7.16E-11*

-.6356
-15732.3
2.34E-15

1.1911
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-3396.9 -4749.9
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2.54E-13

1.7283
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-3.57e-10
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-1.86E-09
-1.84€-09"

-.5364
-18643.5
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Table 5. Radiative transition parameters for N B’ 3£;-B 3[I,. For each v'-v” band, the listed
quantities are Aysyn (um), vyiye (em™1), guryu, Fyrpm (A), R.(Fyiyn) (electric dipole moment
atomic units), Ayry» (s™!) calculated by the r-centroid method, and Ayrpn (s71) calculated
by integrating [ ¥, R.(r)¥,~dr. - Continued

LAM 4
8

10

1

12

13

14

15

0
.5610
17826.4
8.73¢-05
1.0135
2.04E-01
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5.82€-07
9453
2.08€-01
1.22E+00
1.25€+00*

L4145
26125.7
1.75€-07
9316
2.08€-01
4.31E-01
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3.906+03

.8853
11296.2
5.81€-02
1.1400
1.92e-01
1.25€+04
1.24E+04

8007
12488.6
6.58€-02
1.1126
1.95€-01
1.986+04
1.98E+04

7322
13658.4
5.55€-02
1.0886
1.98€-01
2.25E+04
2.25E+04

9
2.8389
3522.4
7.55€-02

1.3237
1.62e-01
3.50€+02
3.55e+02

2.0712
4828.1
1.45€-02
1.3520
1.56€-01
1.62E+02
1.54E+02

1.6364
6111.0
8.76E-02
1.2640
1.73e-04
2.42E+03
2.40E+03

1.3566
7371.2
S.11E-02
1.2143
1.81€-01
2.T2E+03
2.76E+03

1.1616

86038.8
3.08€-03

1.7
1.93e-01
2.96E+02
3.258402*

1.017%
9823.7
1.04€-02
1.1942
1.84E-01
1.36E+03
1.30E+03

9078
11016.1
&.03¢-02
1.1493
1.91e-01
7.956+03
7.83e+03

.8206
12185.9
S.78E-02
1.1203
1.94E-01
1.60E+04
1.59€+04

(

(

10
4.8087
2079.5
9.056-02

1.4569
1.356-01
5.99€+01
5.92e+01

2.9540
3385.2
9.96E-02
1.3361
1.59€-01
3.98E+02
4.00£+02

2.1622

4668.1
1.58¢-03

1.4789
1.30e-01
1.10€+01)
9.35€+00*

1.6868
5928.3
6.85€-02
1.2749
1.71€-01
1.69€+03
1.67€+03

1.3955
7165.9
6.40€-02
1.2245
1.80€-01
3.08£+03
3.10e+03

1.1932
8380.8
1.35€-02
1.1719
1.886-01
1.136+03
1.186+03

1.0446

9573.2
1.51€-03

1.2519
1.75€-01
1.64E+02)
1.45E+02*

.9308
10743.0
2.36€-02
1.1606
1.89¢-01
4.25€+03
4.156+03




Table 5. Radiative transition parameters for N» B’ 3T;-B 3Hg. For each v'—v” band. the listed
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n
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quantities are Ayryr (pm), Vyryn (em™1), guign, Fpipr (A), R (T

vie!

} (electric dipole moment

atomic units), Ayien (s71) calculated by the r-centroid method, and Agrgr (s~1) calculated
by integrating [ ¥, R.(r)¢yndr. — Continued

1 12
15,0065 -13.9500
666.4 -716.8
3.256-01  1.23E-01
1.5014 1.5966
1.256-01  1.05E-01
6.13€+00 -1.02E+00
6.156+00 - 1.02E+00
5.0709  16.9831
1972.0 588.8
5.37E-02 3.34E-01
1.4865 1.5135
1.29-01 1.23e-01
2.76E+01  4.17E+00
2.71E+01 4. 1BE+00
3.0723 5.3427
3254.9 1871.7
1.138-01  2.79E-02
1.3466 1.5328
1.576-01  1.19€-01
3.926+02  1.05E+01 -
3.93E+02  1.02E+01
2.2148 3.1929
4515.1 3131.9
1.10E-03  1.17E-01
1.0952 1.3562
1.97€-01  1.56E-01
1.60€+01) 3.51E+02
1.99€+01* 3.50E+02
1.7383 2.2886
5752.7 4369.5
4.66E-02 9.14E-03
1.2876 1.26017
1.69€-01 1.77€-01
1.02E+03  9.65E+01
1.00E+03  1.03E+02*
1.4352 1.7907
6967.7 5584.4
6.84E-02 2.69E-02
1.2340 1.3041
1.786-01  1.66E-01
2.97E+03  S.19E+02
2.97e+03  5.03€+02
1.2255 1.4756
8160.1 6776.8
2.66E-02  6.4TE-02
1.1881 1.2433
1.856-01  1.76€-01
2.01E+03  2.54E+03
2.06E+03  2.53€+03
1.0718 1.2584
9329.9 7946.7
3.986-04 3.856-02
1.0182 1.1994
2.04E-01  1.84E-01

5.46E+01) 2.64E+03
7.10E+01* 2.67E+03

13
-4.8312
-2069.9

8.69€-03
1.7842
6.97€-02

1%
-2.9%77
-3392.5

1.70E-06
6.6440
1.81E-21

15
-2.1348
-46684.3

1.73e-05
1.6297
9.87E-02

16 17
-1.6821 -1.3938
-5945.1 ~T176.4

2.316-09  4.54E-08
9.9711 1.7366
0.00£+00 7.81E-02

18 19
=1.1945 -1.0485
-8372.0 -9537.4

4.57e-10  8.22e-1
.6182 2.1699
1.86E-01 2.18e-02

20 21
-.9372 - 8496
-10670.1  -11769.8
7.00E-12  7.52E-13
1.5494 1.5562
1.156-01  1.%E-01

(-7.57€-01)(-4.40E-43)(-3.51E-02)¢ 0.00E+00)(-2.07E-04)(-1.89E-05)(-6.84E-08)(-2.29€-07)(-3.22E-08)
-6.70E-01* -1.16€-01* -2.81E-02* -2.97€-03* -1.13E-04* -5.37E-05* -4.43E-07* -1.316-07* -1.92E-08*

-13.0852
-764.2
1.46E-01
1.6096
1.03€-01
-1.40E+00
-1.40€+00

19,2800
518.7
3.37e-01
1.5263
1.20€-01
2.75E+00
2.76€+00

5.6215
1778.9
1.18€-02
1.6178
1.01-01
2.76€+00
2.65E+00

3.3152
3016.4
1.12€-01
1.3653
1.54€-01
2.93E+02
2.928+02

2.3633
4231.4
2.14€-02
1.2747
1.7e-01
1.92e+02
1.99€+02

1.8437
5423.8
1.21€-02
1.3297
1.61€-01
2.03€+02
1.92€402

1.5166
6593.6
5.54€-02
1.2530
1.756-01
1.97e+03
1.95E+03

-4.7920
-2086.8
1.04E-02
1.8118
6.50£-02

-2.9598
-3378.6
2.956-06
-2.8422
6.36E-10

-2.1554 -1.7039
-4639.4 -5868.8
2.97€-05 3.66E-08
1.6948 -1.1831
8.59€-02 4.79€-04

-1.4152 -1.2148
-7066.3 -8231.7
8.85E-08 2.71€-09
1.8455 1.0805
5.956-02 1.99€-01

-1.0679 -.9556
-9364.5  -10464.1
8.71E-11  2.02E-11
2.7312 1.8300
1.906-03  6.20€-02

(-8.05E-01)(-9.33E-20)(-4.44E-02)(-3.43E-09) (-2.24E-04) -1.21E-04 (-5.25E-10)(-1.81€-07)
-2.326-01* -3.356-02* -7.33E-03* -7.94E-05* -1.31E-04* -5_0SE-06* -2.56E-08*

-6.87E-01

~12.4391
-803.9
1.686-01
1.6231
1.00E-01
-1.77€+00
-1.78E+00

21.9162
456.3
3.36€-01
1.5399
1.17e-01
1.78E+00
1.79€+00

5.9037
1693.8
3.386-03
1.8278
6.26E-02

( 2.59€-01)
1.96E-01*

3.4378
2908.8
1.01e-01
1.3740
1.52e-01
2.33e+02
2.30€+02

2.4383
4101.2
3.45€-02
1.2922
1.68¢-01
2.71e+02
2.7TE+02

1.8972
5271.0
3.37%e-03
1.3876
1.49€-01

( 4.45E+01)
4.01E+01*

-4.7715
-2095.8
1.16€-02
1.8439
5.98€-02

-2.9793 -2.1806
-3356.5 -4585.9
3.76E-05 4.62E-05
2172 1.7636
1.086-01 7.33e-02

-1.7291 -1.4391
-5783.5 -6948.8
3.78E-07  1.45€-07
.5325 1.9803
1.726-01  4.06E-02

-1.2374 -1.0892
-8081.6 -9181.2
1.086-08 2.01E-11
1.3185 5.8073
1.63E-01  4.75E-16

(-7.76E-01)(-3.386-02)(-4.85E-02)(-4.40E-03)(-1.62E-04)(-3.05€-04)(-7.09E-36)
-4.15E-01* -3.28E-02* -1.56E-02* -1.39E-06% -2.63E-04* -2.60E-05*

-6.256-01

-11.9680
-835.6
1.89€-01
1.6373
9.72€-02
-2.12E+00
-2.12€+00

26.8754
402.0
3.34E-01
1.5544
1.14E-01
1.15€+00
1.16E+00

6.1844
1617.0
2.49E-04
3.0467
3.286-04

( 4.60E-07)
1.78¢-01*

3.5595
2809.4
8.73e-02
1.3823
1.50€-01
1.778+02
1.75€+02

2.511
3979.2
4.59€-02
1.3046
1.65€-01
3.21€+02
3.25€402

(-6.70E-01)(-4.69E-01)(-4.40E-02)(-2.54E-02)(
-6.74E-01* -2.35€-02* -2.91E-02*

(

-6.7702 -3.0069
-2096.3 -3325.7
1.236-02  1.46E-04
1.8822 .8577
5.39e-02 2.08¢-01

-4 .90E-01
-11.6445 -4.7890
-858.8 -2088.1
2.09€-01  1.22-02
1.6522 1.9296
9.42E-02 4.72E-02

-2.38E+00
-2.38£+00 -3.07E-01
28.0746  -11.4526
356.2 -873.2
3.32E-01  2.26E-01
1.5698 1.6680
1.11€-01  9.11€-02
7.506-01 -2.53€+00
7.58¢-01 -2.53E+00
6.4575 31.3255
1548.6 319.2
3.23€-04  3.33e-01
-.1219 1.5860
4.826-02 1.08¢-01

1.136-02) 5.08¢-01
1.06L+00* 5.15E-01

3.6786 6.7157
2718.4 1489.1
7.26E-02  1.86E-03
1.3900 7195
1.496-01  1.99¢-01

1.31E+02 ( 9.82E-01) 3.66¢-01
2.05€+00* 3.73¢-01

1.28E+02

57

-2.2108 -1.7579
-4523.3 -5688.6
6.4TE-05  1.64E-06
1.8412 1.0191
6.026-02 2.04E-01

-3.0435 -2.2467
-3285.7 -4451.1
3.866-04 8.01E-05
1.1450 1.9367
1.91E-01  4.62E-02

(-5.026-01) -1.026+00 (-3.06€-02)

-1.01E+00* -8.41E-03*

-4.8292 -3.0901
-2070.7 -3236.1
1.126-02 8.29¢-04
1.9916 1.3151
3.92e-02 1.63E-01

(-3.11€-01)(-1.52E+00)¢

-1.256-01 -1.38E+00*
-11.3852 -4 .8931
-878.3 -2043.7
2.40E-01  9.26€E-03
1.6848 2.0790
8.79€-02 2.97E-02

-2.55€+00 (-1.4%E-01)¢

-2.55E+00 -1.04E-02*
36,3066  -11.4432
291.5 -873.9
3.36€-01  2.51E-0V
1.6030 1.7027
1.04E-01  B.44E-02
-2.42E+00
-2.43E+00

-1.4660 -1.2625
-6821.4 -7921.0
1.88£-07 3.31E-08

2.1767 1.4822
2.12E-02  1.29€-01

-5.47E-05)(-5.58E-04)
-1.90€-04* -6.29E-04*

-1.7909 -1.4962
-5583.8 -6683.5
4.97E-06 1.70E-07
1.2655 2.5510
1.736-01  4.58£-03

-5.23E-02 (-2.16E-06)
~4.76E-02% -1.54E-03*

-2.2889 -1.8287
-4368.8 -5468.5
8.50E-05 1.22€-05
2.0685 1.4272
3.086-02 1.41€-01

-1.36€-02)(-8.01E-02)
-1.35E-04* -6.79E-02*

-3.1482 -2.3386
-3176.4 -4276.1
1.556-03  7.13€-05

1.4332 2.2864
1.40E-01  1.41E-02

-1.96€+00)(-2.25€-03)
-1.75E+00* -2.61€-02*

-4.9835 -3.2193
-2006.6 -3106.3
6.54E-03  2.59€-03
.21 1.5253
1.836-02  1.20E-01

-3.586-02 (-2.28E+00)
-3.71€-02* -2.02€+00°




Table 5. Radiative transition parameters for Ny B’ 3T;-B 3II,. For each v'-v” band, the listed
quantities are Ayigw (um), Ly (€m™1), gyign, Fyryn (A), Re(Fyron) (electric dipole moment
atomic units), Ay, (s~1) calculated by the r-centroid method, and Ayrgn (s™1) calculated
by integrating [ v, R.(r)w,»dr. — Continued

VI

16

18

19

20

21

-~

0
.3619
27635.2
5.35€-09
.8930
2.08€-01
1.98€-02
2.03e-02*

3477
28759.8
1.70E-09
8786
2.08e-01
7.08¢-03
7.28¢-03*

L3349
29861.8
5.34€-10
.8613
2.08e-01
2.48E-03
2.57e-03*

.3232
30941.0
1.62¢-10
.8384
2.07e-01
8.34E-04
8.70E-04*

3125
31997.5
4.58E-11
.8041
2.05E-01
2.56E-04
2.73E-04*

.3027
33031.0
1.10€-11
7624
2.01E-01
6.52€-05)
7.348-05*

1

.3857

25929.9

1.99€-07

9110

2.08E-01

6.08¢-01
6.22E-01*

.3696
27056.5
6.70€-08
8979
2.08¢-01
2.33e-01
2.39¢-01*

.3552
28156.5
2.26E-08
.8837
2.08E-01
8.83€-02
9.07E-02*

.3420
29235.7
7.50€-09
8667
2.08¢-01
3.28€-02
3.38e-02¢

.3301
30292.2
2.40E-09
.8443
2.07e-01
1.16€-02
1.21€-02*

.3192
31325.7
T.16E-10
.8108
2.06E-01
3.78¢-03
4.02E-03*

2

4123

24253.6

3.46E-06

9294

2.08€-01

8.65€+00
8.85E+00*

.3940
25378.2
1.23-06
9162
2.08£-01
3.54E+00
3.62E+00"

3776
26480.2
4.40E-07
.9028
2.08e-01
1.464E+00
1.47€+00*

3629
27559.4
1.57€-07
.8884
2.088-01
5.75€-01
5.91e-01*
3495
28615.9
5.43€6-08
876
2.08€-01
2.256-01
2.32e-01*

333
29649.4
1.86€-08
8499
2.07e-01
8.42€-02
8.77e-02*

3

bb24

22606.3

3.76E-05

9488

2.07-01

7.5Te+01
7.73E+01*

4214
23730.9
1.42€-05
.9350
2.08¢-01
3.31E+01
3.39€+01*

4027
24832.9
5.36E-06
9215
2.08E-01
1.44E+01
1.47€+01*

.3859
25912.2
2.02E-06
9079
2.08€-01
6.17E+00
6.33€+00*

.3708
26968.6
7.588-07
8935
2.08E-01
2.61E+00
2.68E+00*

35N
28002.1
2.79¢-07
8769
2.08¢-01
1.G7€+00
1.11€+00"

3 5
4765 .5155
20988.0 19398.7
2.82E-04  1.54E-03
.9696 9918
2.07E-01  2.068-01
4.51E+02  1.928+03
4.60E+02* 1,96E+03*

4522 4872
22112.6  20523.4
1.14€-04 6.70E-04
9548 9759
2.07E-01  2.06E-01
2.14E+02  1.00£+03
2.18E+02*  1.02E+03*

.4308 4624
23214.6  21625.3
4.56E-05 2.88E-04
.9408 .9610
2.08E-01 2.07e-01
9.97E+01  5.06E+02
1.026+02* 5.17+02*

4116 4404
24293.9 22704 .6
1.83€-05 1.23E-04
.9270 9687
2.08E-01  2.07¢-01
4.596+01 2.51E+02
4. 69E+01"  2.56E+02*

3945 4209
25350.3 23761.0
7.27€-06 5.20€-05
9133 .9328
2.08E-01 2.08&-01
2.086+01  1.226+02
2.13E+01*  1.25g+02*

3790 .4033
26383.8 24794.6
2.8TE-06 2.18€-05
.8988 9189
2.08E-01 2.08€-01
9.25E+00 5.82E+01
9.50E+00* S5.97¢+01*

(]
.5606
17838.5
6.19e-03
1.0154
2.04E-01
5.94E+03
6.03£+03*

.5273
18963.1
2.97-03
.9983
2.05€-01
3.46E+03
3.52e+03*

4984
20065.1
1.39£-03
.9823
2.06€-01
1.93€+03
1.97€+03*

729
211444
6.36E-04
9672
2.07e-01
1.04E+03
1.06E+03*

4506
22200.8
2.87E-04
9527
2.07e-01
5.4TE+02
5.59¢+02*

4304
23234.3
1.28E-04
.9387
2.08E-01
2.81E+02
2.87E+02*

*The Einstein coefficients for this band may have limited accuracy,
factor is less than 0.01 (see text).

58

7
6132
16307.4
1.84E-02
1.0403
2.02e-01
1.338+04
1.346+404

5737
17432.1
9.97€-03
1.0220
2.04E-01
8.89E+03
9.01E+03*

.5395
18534.0
5.15€-03
1.0048
2.05€-01
5.58£+03
5.66E+03*

5099
19613.3
2.57e-03
.9887
2.06€-01
3.33e+03
3.39€+03*

4838
20669.7
1.25€-03
9735
2.07e-01
1.91€+03
1.95E+03*

.45608
21703.3
5.98E-04
.9589
2.07e-01
1.06E403
1.08¢+03*

8 9 10
6754 .7500 .8410
14805.6 13333.2 11890.3
3.94E-02 5.67€-02 4.61E-02
1.0669 1.0957 1.1285
2.00E-01 1.976-01 1.93e-01
2.08E+04  2.12E+04  1.18E+04
2.096+04  2.126+04  1.16E+04

6277 6917 .7683
15930.2 14457.8 13014.9
2.50E-02 4.50€-02 5.35-02
1.0470 1.0738 1.1030
2.026-01  1.99€-01  1.96E-01
1.67E+04  2.19E+04  1.84E+04
1.68E+04  2.20E+04  1.84E+04

.5871 6427 .7084
17032.2 15559.8 14116.9
1.46E-02  3.13e-02 4.78E-02
1.0286 1.0537 1.0807
2.03e-01 2.01E-01  1.99€-01
1.21E+04  1.94E+04  2.16E+04
1.236+04  1.95E+06  2.16E+04

.5521 .6010 6581
18111.5 16639.0 15196.1
8.126-03 1.99€-02 3.65€-02
1.0113 1.0352 1.0605
2.05e-01 2.03E-01 2.01E-01
8.18£+03  1.53E+04 2.09€+04
8.30E+03* 1.54E+06 2.11E+04

5217 5651 .6153
19167.9 17695.5 16252.6
4.336-03  1.18e-02 2.51E-02
W52 1.0179 1.0419
2.05E-01 2.04E-01 2.02¢-01
5.216+03  1.11E+04  1.79E+04
5.30E+03* 1.128+04 1.81E+04

4950 .5339 5785
20201.5 18729.0 17286.1
2.236-03  6.718-03  1.60E-02
9799 1.0017 1.0245
2.06E-01  2.05E-01 2.04E-01
3.186+03  7.51E+03  1.39E+04
3.23E+03*  7.63E+03* 1.41E+04

since the Franck-Condon




Table 5. Radiative transition parameters for Na B’ 3T7-B 3II;. For each v'-v” band, the listed
quantities are Ayryr (um), vyrer (€m™1), gy, Fyrpn (A), Re(yryn) (electric dipole moment
atomic units), A,r» (s7!) calculated by the r-centroid method, and Ayrgn (5™1) caleulated
by integrating [ ¥, R.(r)¢,~dr. - Continued

vie
16

7

18

19

20

21

1
9545
10477.1
1.06€-02
1.1765
1.87e-01
1.736403
1.66E+03

.8619
11601.7
3.29€-02
1.1375
1.926-01
7.71E+03
7.59€+03

.7872
12703.7
&.66E-02
1.1106
1.96€-01
1.48E+04
1.47€+04

7255
13783.0
4.75e-02
1.0878
1.98E-01
1.98E+04
1.98E+04

.6739
14839.4
4.00€-02
1.0674
2.00€-01
2.12E+04
2.138+04

.6300
15873.0
2.98E-02
1.0486
2.02E-01
1.97E+04
1.986+04

12
1.0996
9093.9

5.126-03
1.1400
1.92€-01
5.75€+02
6.14E+02*

9786
10218.5
2.76€-03
1.2100
1.82€-01
3.94E+02
3.61E+02*

8834
11320.5
2.05€-02
1.1479
1.91E-01
4.39€+03
4.296403

.8065
12399.7
3.74€-02
1.1186
1.95€-01
1.10E+04
1.08E+04

L7432
13456.2
4.40E-02
1.0950
1.97¢-01
1.69€+04
1.69E+04

6901
14489.7
4.11E-02
1.0743
1.99€-01
2.026+04
2.026+04

(

13
1.2918
7740.9
4.65E-02

1.2090
1.82¢-01
2.906+03
2.926+03

1.1280
8865.5
1.31€-02
1.1638
1.89€-01
1.32€+03
1.36E+03

1.0033

9967.5
1.89€-05

1.8154
6.44E-02
3.14E-01)
1.17€-03*

.9052
11046.7
1.04€-02
1.1617
1.89€-01
2.04LE+03
1.96E+03

8262
12103.2
2.74E-02
1.1272
1.94E-01
7.37€+03
7.25€+03

L7612
13136.7
3.82E-02
1.1025
1.96€-01
1.356+04
1.34E+04

(

14
1.5581
6418.3

4.32e-02
1.2634
1.73e-01
1.396+03 (
1.36E+03

1.3258
7542.9
4.97e-02
1.2179
1.81E-01
2.82e+03
2.836+03

1.1568
8644.9
2.17€-02
14773
1.87€-01
1.99€+03
2.03E+03

1.0284

9724.1
1.54¢€-03

1.0975
1.97€-01
2.23+02)
2.51E+02*

9276
10780.6
3.70e-03
1.1849
1.86E-01
6.48E+02
6.04E+02*

8464
118141
1.78€-02
1.1370
1.92€e-01
4. 416403 (
4 .30£+03

15
1.9507
5126.4

9.67TE-05
1.9243
4. 79€-02
1.21E-01)
5.46E-05*

1.5997
6251.1
3.06€-02
1.2753
1.716-01
8.85E+02
8.65E+02

1.3600
7353.0
4.85€-02
1.2266
1.796-01
2.51E+03
2.50E+03

1.1859
8432.3
2.92€-02
1.1877
1.856-01
2.44E+03
2.48E+03

1.0539

9488.7
5.91£-03

1.1398
1.92€-01
7.54E+02
7.98e+02*

9504
10522.3
4.38E-04
1.2692
1.726-01
6.126+01)
4.93E+01*

(

16
2.5869
3865.7
5.43€-02

1.3147
1.64E-01
3.40€+02
3.43E+02

2.0039

4990.3
1.08€-03

1.1018
1.97€-01
2. 11E+01)
2.58E+01*

1.64%4
6092.3
1.95€-02
1.2898
1.68£-01
5.06E+02
4 .89€+02

1.3944
nn.s
4.39€-02
1.2353
1.78€-01
2.07E+03
2.06E+03

1.2154
8227.9
3.438-02
1.1967
1.84E-01
2.626+03
2.65€+03

1.0797
9261.5
1.16€-02
1.1573
1.90€-01
1.34E+03
1.39€+03

17
3.7932
2636.3
5.85€-02

1.3966
1.47E-01
9.43E+01
9.21E+01

2.6589
3760.9
5.94E-02
1.3235
1.62E-01
3.36E+02
3.386+02

2.0564

4862.9
4.82E-03

1.2078
1.82€E-01
7.46E+01
8.09E+01*

1.6829
5942.1
1.08€-02
1.3096
1.65€-01
2.4BE+02
2.36€+02

1.4289
6998.6
3.71E-02
1.2643
1.76€-01
1.60€+03
1.58£+03

1.2450
8032.1
3.66€-02
1.2051
1.83E-01
2.57€+03
2.38E+03

18
6.9506
1438.7

3.56E-03
.8595
2.08E-01
1.85E+00)
2.83E+00*

3.9011

2563.4
4.59€-02

1.4014
1.46E-01
6.T1E+01 (
6.51E+01

2.7283
3665.3
6.15€-02
1.3316
1.60€-01
3.15E+02
3.16E+02

2.1077

4764.6
9.88£-03

1.2408
1.77€-01
1.34E+02
1.41E+02*

1.7238

5801.0
4.82E-03

1.3415
1.58€-01
9.57€+01
8.86E+01*

1.4632

6834.6
2.95€-02

1.2539
1.75e-01
1.16E+03 (
1.14E+03

19
36.5813
273.4
3.44E-01
1.6208
1.01E-01
2.88e-01
2.95€-01

7.153
1398.0
4.59€-03
8609
2.086-01

2.19E+00) 2.54E-O1
3.29€+00* 2.61E-01

4.0001
2500.0
3.51€-02
1.4027
1.46€-01
4. T4E+01
4.55€+01

2.7939
3579.2
6.126-02
1.3396
1.59¢-01
2.86€+02
2.86E+02

2.1572
4835.7
1.59E-02
1.2580
1.74E-01
1.85€+02
1.92E+02

1.7639
5669.2
1.40E-03
1.4128
1.44E-01

2.158+01) 2.21E+02

1.86€+01*

20 21

-11.6363 ~5.1046
-859.4 -1959.0
2.57E-01  3.486-03
1.7221 2.4940
8.08E-02 5.93t-03
~2.16E+00 (-1.87E-03)
-2.17€+00 -2.71E-01*
37.6997  -11.9846
265.3 ~834.4
3.58€-01 2.58£-01%
1.6392 1.7433
9.68E-02 7.69¢-02
-1.80E+00

-1.80€+00

7.3%1 37.3734
1367.2 267.6
4.51€-03 3.79e-01
T64S 1.6581
2.03E-01  9.31€-02
¢ 1.928+00) 2.55E-01
3.4SE+00" 2.64E-01
4.0875 7.4249
2666.5 1346.8
2.61E-02  3.23g-03
1.3973 4922
1.47E-01  1.65E-01
3.36E+01 ( 8.69€-01)
3.186+01  3.33e+00*
2.8548 4.1610
3502.9 2403.3
$.92€-02 1.86E-02
1.3482 1.3772
1.57e-01  1.51E-01
2.54E+02  2.40E+01
2.54E402  2.24E+01
2.2044 2.9097
4536.5 3436.8
1.976-02 5.65€-02
1.2681 1.359
1.72¢6-01 1.55€-01
2.23E402

2.2TE+02  2.22E+02

*The Einstein coefficients for this band may have limited accuracy, since the Franck-Condon
factor is less than 0.01 (see text).
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Table 6. Radiative transition parameters for Ny a 'II,-X T},
quantities are Ayeyr (/,lm), Vyiyh (cm—l)’ Qurgr, Tyryn (1{),
atomic units), and Aysy (s=') calculated by integrating f‘l’.','Re(r)wvudr.

vive 0
0 . 1450
68951.3
4.28E-02
1.1578
5.88£-03
9.83€+02

1 L1416
70617.6
1.15€-01
1.1414
5.88E-03
2.85E+03

2 .1384
72256.1
1.70€-01
1.1258
5.88¢-03
4.50€+03

3 L1354
73866.9
1.83€-01
1.1109
5.88€-03
5.16€+03

4 L1325
75449.9
1.60E-01
1.0966
$.88E-03
4.82E+03

5 .1299
77005.4
1.22€-01
1.0830
5.88E-03
3.90E+03

[ .73
78533.3
8.34€-02
1.0698
5.88€-03
2.83E+03

7 L1249
80033.8
5.28¢-02
1.0572
S.886-03
1.90€+03

1
.1501
66620.9
1.51€-01
1.1807
5.886-03
3.14E+03

. 1464
68287.2
1.93-01
1.1633
5.88¢-03
4.31E+03

.1430
69925.8
9.74E-02
1.1663
5.88¢-03
2.33+03

.1398
71536.5
1,26E-02
1.1278
5.88¢-03
3.228+02

L1368
73119.6
6.01€-03
1.1238
5.88E-03
1.65€+02*

1339
76675.1
4.61€-02
1.1053
5.88£-03
1.34€+03

L1312
76203.0
8.45€-02
1.0909
5.886-03
2.62E+03

.1287
77703.5
9.92E-02
1.0776
5.88¢-03
3.26€+03

2
. 1555
64319.3
2.486-01
1.2043
$.886-03
&.63E+03

1515
65985.6
8.09€-02
1.1849
5.88€-03
1.63€+03

679
67624.2
3.15e-03
1.1809
5.88¢-03
6.83E+01*

ekl
69234.9
7.50€-02
1.1553
5.88¢e-03
1.74€+03

L1612
70818.0
9.66E-02
1.1387
5.88E-03
2.40E+03

.1382
72373.5
4.72E-02
1.1226
5.88E-03
1.25€+03

. 1353
73901.4
4.80E-03
1.1031
5.88E-03
1.36E+02*

.1326
75401.9
5.47€-03
1.1038
5.88€-03
1.64E+02¢

3
.1612
62046.5
2.50E-01
1.2287
5.88&-03
4.196+03

.1570
63712.8
4.22E-04
1.2447
5.88E-03
7.65€+00*

.1530
65351.3
1.08€-01
1.1939
5.88€-03
2.10E+03

1493
66962.1
6.95€-02
1.1750
5.88E-03
1.46E+03

. 1459
68545.2
6.19€-04
1.1333
5.88£-03
1.40E+01*

1627
70100.6
3.36€-02
1.1485
5.88E-03
8.10E+02

.1396
71628.6
7.26€-02
1.137
5.88€-03
1.87e+03

L1367
73129.1
5.67€-02
1.1165
5.88€-03
1.55€+03

4
1672
59802.4
1.73€-01
1.2541
5.88€-03
2.60E+03

.1627
61468.8
8.85€-02
1.2374
5.886-03
1.464E+03

.1585
63107.3
8.58E-02
1.2157
5.88£-03
1.51E+03

.1545
64718.1
3.72E-03
1.2126
5.88£-03
7.06E+01*

.1508
66301.1
7.76E-02
1.1843
5.88¢-03
1.58€+03

16T
67856.6
5.67€-02
1.1659
5.88¢-03
1.24€+03

L1641
69384.5
2.81€-03
1.1396
5.88£-03
6.58E+01*

61
70885.0
1.71€-02
1.1627
5.88¢-03
&.26€+02

5
1736
57587.2
8.77€-02
1.2806
5.88¢-03
1.17€+03

. 1688
59253.5
1.87E-01
1.2618
5.88E-03
2.726+03

1642
60892.0
6.9TE-04
1.209
5.88¢€-03
1.10E+01*

1600
62502.8
9.59¢-02
1.2247
5.88E-03
1.64E+03

.1560
64085.9
3.698-02
1.2032
5.88¢-03
6.79€+02

.1523
65641.3
B8.64E-03
1.1985
5.88g-03
1.71+02*

1489
67169.2
6.36€-02
1.1754
5.88¢-03
1.35€+03

L1456
68869.7
&.67E-02
1.1578
S.88E-03
1.06€+03

é
.180S
55400.7
3.35€-02
1.3083
5.886-03
3.99€+02

752
57067.0
1.76E-01
1.2880
5.886-03
2.28E+03

1703
58705.6
6.68£-02
1.2709
5.886-03
9.47E+02

.1658
60316.3
6.48E-02
1.2465
S.88E-03
9.966+02

1616
61899.4
1.78€-02
1.2370
5.886-03
2.96E+02

L1576
63454.9
7.89€-02
1.2132
5.88¢-03
1.41E+03

.1539
64982.8
1.43E-02
1.1905
5.88E-03
2.74E+02

.1504
66483.3
1.33e-02
1.1879
5.88£-03
2.73e+02

For each v'-v" band, the listed
R (Fy+y») (electric dipole moment

7 8 9 10
.1878 1956 .2040 .2130
53243.1 511144 49014.6 46943.9
9.886-03 2.28E-03 4.126-04 5.886-05
1.3373 1.3680 1.4005 1.4351
5.88¢-03 5.88£-03 5.886-03 5.886-03
1.04E402*  2.13E+01* 3,40E+00* 4.26E-01*

.1821 . 1895 1973 .2057
54909.4 52780.7 50681.0 48610.2
1.026-01  4.14E-02 1.23e-02 2.75€-03
1.3155 1.3445 1.3751 1.4076
5.886-03 5.886-03 5.88£-03 5.88£-03
1.196+03  4.27E+02 1.12E402  2.21E+01*

1768 .1838 L1911 .1990
56547.9 56419.2 52319.5 50248.8
1.67€-01  1.61€-01 9.236-02 3.56€-02
1.2958 1.3230 1.3518 1.3824
5.886-03 5.886-03 5.886-03 5.88¢-03
2.11E+03  1.826+03  9.26E+02  3.16£+02

1719 .1785 .1854 .1928
58158.7 56030.0 53930.2 51859.5
3.37E-04  B.24E-02 1.66E-01  1.42E-01
1331 1.3047 1.3308 1.3594
5.88¢-03 5.886-03 5.88E-03 S5.88¢-03
4.65€+00* 1.026+03  1.83E+03 1.39£+03

1674 736 .1801 L1874
59741.8 57613.1 55513.3 53442.6
9.74E-02 3.416-02 1.126-02 1.14E-01%
1.2558 1.2768 1.3197 1.3393
5.886-03 5.88:-03 5.886-03 5.88:-03
1.456+03  4.57E+02 1.35E+02 1.22E+03

L1631 1690 A752 .1818
61297.2 59168.5 57068.8 54998.1
7.10E-03 4.92E-02 8.44E-02 6.09€-03
1.2262 1.2658 1.2873 1.3002
$.886-03 S.886-03 5.88£-03 5.88:-03
1.15€+02* 7.14E+02 1.10E+03  7.10E+01*

.1592 . 1648 1707 L1769
62825.2 60696.5 58596.7 56526.0
4.17E-02  5.36E-02 2.90E-03 8.13E-02
1.2234 1.2620 1.2904 1.2967
5.886-03 5.886-03 5.88:-03 5.88:-03
7.256+02 B.40E+02  4.09E+01* 1.03E+03

.1555 .1608 1664 A723
64325.7 62197.0 60097.2 58026.5
5.6BE-02 1.47E-03 6.84E-02 1.31€-02
1.2027 1.2533 1.2519 1.267
5.886-03 5.88E-03 5.88¢-03 5.88¢-03
1.06E+03  2.48E+01* 1.04E+03  1.80€+02

*The Einstein coefficient for this band may have limited accuracy, since the Franck-Condon
factor is less than 0.01 (see text).
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Table 6. Radiative transition parameters for N a !I,-X T,

quantities are Ayrgn (Um), Vyrpn (cmM™1), gyiyn, Fyrgn (A), Re(Fyipn) (electric dipole moment
atomic units), and Aysyn (s™1) calculated by integrating [ ¢, R(r)¢wndr. - Continued

LA A 1n
0 .2227
44902.3
6.59€-06
1.4724
5.88¢-03
4. 18€-02*

1 L2147
4£6568.6
4.69E-04
1.4423
5.88£-03
3.32e+00*

2 .2074
48207.1
9.836-03
1.4149
5.88k-03
7.72e+01*

3 .2007
49817.9
7.25€-02
1.38908
5.88€-03
6.28E+02

4 L1945
51401.0
1.64E-01
1.3672
5.88E-03
1.56E+03

5 . 1888
52956.4
4.48E-02
1.3497
5.88£-03

4 .66E+02

[ 1835
54484.4
4.7TE-02
1.3186
5.88£-03
5.40E+02

7 1786
55984.9
3.63€-02
1.3077
5.88£-03

4. 46E+02

12
.2332
42089.9
5.756-07
1.5129
5.886-03
3.18€-03*

2244
44556.2
6.14E-05
1.4797
5.886-03
3.81€-01*

.2165
46194.7
2.00€-03
1.4496
5.886-03
1.386+01*

.2092
47805.5
2.49€-02
1.4223
5.88€-03
1.91€+02

.2025
49388.6
1.15¢-01
1.3975
5.88£-03
9.71€+02

-1963
50944.0
1.46€-01
1.3755
5.B8E-03
1.35€+03

1906
52671.9
3.37e-03
1.3761
5.886-03
3.41€+01*

.1853
53972.4
8.24E-02
1.3288
5.88€-03
9.08E+02

13
<2445
40906.7
3.86E-08
1.5575
5.88¢-03
1.85E-04*

2349
42573.1
6.15€-06
1.5203
5.886-03
3.32e-02*

2262
446211.6
3.06E-04
1.4871
$.88E-03
1.85€+00*

.2182
45822.4
6.07€-03
1.4571
5.88€-03
4.09€+01*

.2109
&47405.4
4.97E-02
1.4299
5.88£-03
3.71E+02

.2042
48960.9
1.49€-01
1.4054
5.88€-03
1.226+03

. 1981
£0488.8
9.64£-02
1.3846
5.88E-03
8.69E+02

L1923
51989.3
8.31€-03
1.3429
5.88€-03
8.18E+01*

1%
2567
38953.0
1.95€-09
1.6076
5.88£-03
8.06E-06*

2682
40619.4
4.66E-07
1.5651
5.88¢-03
2.19€-03*

.2366
42257.9
3.50€-05
1.5278
5.88¢-03
1.85€-01*

.2280
43868.7
1.08€-03
1.46946
5.88E-03
6.38E+00*

.2200
45451.7
1.46€-02
1.4647
5.88€-03
9.58E+01

.2127
47007.2
8.26€-02
1.4377
5.88E-03
6.01E+02

-2060
48535.1
1.60E-01
1.4135
5.88E-03
1.28E+03

L1999
50035.6
4.05€-02
1.3958
5.88€-03
3.556+02

2297
43527.5
3.01E-03
1.5023
5.88€-03
1.74E+01*

2218
45083.0
2.93E-02
1.4725
5.88¢-03
1.88€+02

L2145
46610.9
1.18E-01
1.4456
5.88¢-03
8.356+02

.2079
48111.4
1.43€-01
1.4221
5.88€-03
1.126+03

*The Einstein coefficient for this band

factor is less than 0.01 (see text).

16
2846
35134.3
1.85€-12
1.7306
5.88€-03
5.63€E-09*

277
36800.7
1.06E-09
1.6739
5.88¢-03
3.69E-06*

.2602
38439.2
1.86€-07
1.6236
5.88¢-03
7.42E-04*

L2697
40050.0
1.35€-05
1.5808
5.88¢-03
6.07-02*

.2402
41633.0
4. 49E-04
1.5434
5.88E-03
2.27E+00*

.2315
43188.%
7.08-03
1.5101
5.88€-03
3.99€+01*

.2236
LLT16.4
5.10€-02
1.4804
5.88¢€-03
3.19€+02

2164
46216.9
1.46E-01
1.4538
5.888-03
1.01E+03

17
.3006
33269.6
2.18E-14
1.9218
5.88€-03
5.626-11*

2862
34936.0
2.926-11
1.7440
5.88¢-03
8.73E-08*

2734
36574.5
8.24€-09
1.6828
5.88¢-03
2.82E-05*

2619
38185.3
9.326-07
1.6320
5.88€-03
3.64E-03*

2515
39768.3
4.82E-05
1.5889
5.88€-03
2.126-01*

.24620
41323.8
1.20€-03
1.5514
5.88€-03
5.94E+00°

.2334
42851.7
1.45€-02
1.5181
5.886-03
7.97€+01

.2255
44352.2
7.87¢-02
1.4885
5.886-03
4.81E+02

For each v"-v" band. the listed

13 19 20
3181 3375 3590
31436.9 29630,3 27856.0
3.24E-16 4. 19E-16  2.48E-16
1.8591 1.28575 1.2008
5.88£-03 5.88£-03 5.886-03
T.08E-13* 7.64E-13% 3,72E-13*

.3021 3195 .3387
33101.2 31296.6 29522.3
5.036-13  3.06E-15 7.35e-17
1.8331 2.1335 1.6000
5.886-03 5.88£-03 5.88¢-03
1.286-09* 6.57€-12* 1.32€-13*

2879 -3036 -3209
34739.8 32935.1 31160.8
2.456-10 4.61E-12 4.03E-14
1.7551 1.8384 2.0007
5.88E-03 5.88E-03 5.836-03
7.18E-07* 1.15E-08* B.54E-11*

2751 .2895 .3051
36350.5 34545.9 321N.6
&4.51E-08 1.43E-09 2.74E-11
1.6916 1.7658 1.8618
5.886-03 5.88e-03 5.83:-03
1.526-04* 4.14E-06* 6.76E-08*

.2636 .2768 29
37933.6  36129.0 34354.7
3.686-06 1.93E-07 6.61E-09
1.6405 1.7008 1.7759
5.886-03 5.88e-03 5.88t-03
1.41E-02* 6.39E-04* 1.88E-05*

.2532 +2654 .a78s
39489.1 37684 .4 35910.1
1.44E-06 1.21E-05 6.93E-07
1.5972 1.6492 1.7105
5.886-03 5.88£-03 5.88€-03
6.22E-01% 4.55€-02* 2.25E-03*

.2438 .2550 .2671
61017.0 39212.4 37438.0
2.80E-03 3.77E-04  3.49E-05
1.5595 1.6056 1.6582
5.886-03 5.88£-03 5.88:-03
1.356+01* 1.59€+00* 1.28E-01*

.2352 2456 .2568
42517.5 40712.9 38938.5
2.63E-02 5.83E-03 8.78:-04
1.5263 1.5678 1.6142
5.88£-03 5.886-03 5.88¢-03
1.42E402 2.76E+01* 3.63c+00*

may have limited accuracy, since the Franck-Condon
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21
.3830
26112.1
3.30€-17
1.2536
5.88€-03
4.12E-14*

.3600
27778.5
1.74€-17
1.2260
5.88€-03
2.61E-14*

3399
29417.0
4.97€-16
.8867
5.88£-03
8.86€-13*

3223
31027.7
2.80E-13
1.9756
5.88€-03
5.85€-10*

-3066
32610.8
1.296-10
1.8809
5.888-03
3.14¢-07

.2927
34166.3
2.528-08
1.7871
5.88E-03
7.05E-05*

.2802
35694.2
2.15¢-06
1.7204
5.88E-03
6.86E-03*

. 2689
3719%.7
8.92t-05
1.6673
5.88£-03
3.22e-01*




Table 6. Radiative transition parameters for N a 'II;-X ‘2;, For each v'-v" band, the listed

quanf.ities.are A.,I',u ([.lm), Vyitytt (Cm‘l), Quipr, iv‘v" (A), Re(iv'v") (electric d]pole moment
atomic units), and Ayy (s™1) calculated by integrating [ ¢, R.(r)yy»dr. —~ Continued

LA\ &
8

10

1"

12

14

15

4}
1227
81507.0
3.156-02
1.0450
5.886-03
1.20€+03

. 1206
82952.9
1.79€-02
1.0333
5.88¢-03
7.17E+02

1185
8U3IN.6
9.85€-03
1.0220
5.88¢-03
4.14E+02*

L1166
85763.4
5.26€-03
1.0
$.88E-03
2.32E+02*

1148
87128.3
2.75e-03
1.0005
$.88€-03
1.27+02*

.1130
88466.4
1.41€-03
9903
5.88¢-03
6.86E+01*

14
89777.9
7.19€-04
.9805
5.88¢-03
3.65E+01"

.1098
91062.9
3.63€-04
.9710
5.88E-03
1.928+01*

1
.1263
79176.6
9.21E-02
1.0648
5.886-03
3.20€+03

L1240
80622.5
7.37-02
1.0527
5.88€-03
2.T1E+03

1219
82041.3
5.32E-02
1.0409
5.88E-03
2.06€+03

1199
83433.1
3.56€-02
1.0297
5.88E-03
1.45E+03

179
84L797.9
2.26€-02
1.0188
5.886-03
9.64E+02

1161
86136.1
1.37¢-02
1.0084
5.88E-03
6.138+02

1164
87447.6
8.05¢-03
.9983
5.88¢-03
3.77e+02*

127
38732.6
4.61€-03
.9885
5.88¢-03
2.26E+02*

2
1301
76875.0
3.30€-02
1.0865
5.88E-03
1.05€+03

q2n7
78320.9
6.04E-02
1.0730
5.88E-03
2.03E+03

1254
79739.7
7.34E-02
1.0606
5.886-03
2.616+03

1233
81131.5
7.15€-02
1.0489
5.88€-03
2.686+03

1212
82496.4
6.05€-02
1.0376
5.886-03
2.386+03

.1193
83834.5
4.64E-02
1.0268
5.88¢-03
1.92€+03

74
85146.0
3.326-02
1.0163
5.886-03
1.43€+03

1157
86431.0
2.24€-02
1.0043
5.88E-03
1.01E+03

3
.1340
74602.2
1.86€-02
1.1009
5.88£-03
5.40€+02

L1315
76048.1
1.69€-04
1.0522
5.88€-03
5.20E+00*

1291
T7466.9
9.44E-03
1.0840
5.88¢-03
3.07e+02

.1268
78858.6
3.15€-02
1.0695
5.88E-03
1.08E+03

L1267
80223.5
5.06E-02
1.0572
5.88E-03
1.838+03

L1226
81561.6
5.93€-02
1.0458
5.88£-03
2.25€+03

.1207
82873.1
5.79€-02
1.0349
5.886-03
2.318+03

.1188
84158.2
5.00€-02
1.0245
5.88¢-03
2.09€+03

8.37E+02

.1305
76614.6
4.64E-03
1.0794
5.88E-03

1.46E+02%

.1282
9.5
1.106-03
1.0897
5.88¢-03

3.67e+01*

.1261
79317.6
1.38€-02
1.0673
5.886-03
4.82€+02

.1240
80629.1
3.12€-02
1.0547
5.88£-03
1.14E+03

221
8191461
4.42E-02
1.0435
5.88€-03
1.70£+03

5
1426
70142.9
4.12€-03
1.1347
5.88¢-03
9.96E+01*

1397
71588.8
9.31E-03
1.1380
5.88¢-03
2.39e+402*

1370
73007.6
3.92€-02
1.1202
S.886-03
1.07e+03

1346
74399.3
4&.91€-02
1.1059
5.88¢-03
1.42E+03

-1320
75764.2
3 29€-02
1.0924
5.88e-03
1.00E+03

1297
77102.3
1.09¢-02
1.0781
5.88¢-03
3.49€+02

275
78413.8
2.50E-04
1.0398
5.88:-03
8.44E+00*

.1255
79698.8
4.29¢-03
1.0677
5.88¢-03
1.526+02*

é
B1Yrd
67956.4
5.46E-02
1.1674
5.88£-03
1.20€+03

Y441
69402.3
3.93e-02
1.1505
5.88¢-03
9.20€+02

1412
70821.1
4.83€-03
1.1293
5.886-03
1.21€+02*

.1385
T2212.9
5.11€-03
1.1346
5.88€-03
1.35E+02¢

L1359
73577.7
2.89€-02
1.1156
5.88E-03
8.06E+02

L1335
74915.9
4. 24E-02
1.1017
5.88E-03
1.25E+03

1312
76227.4
3..6E-02
1.0888
5.88¢-03
1.07+03

.1290
T7512.4
1.65€-02
1.0758
$.88¢-03
S.38£+02

7
-1520
65798.8
&.27E-03
1.1756
5.88-03
8.52E+01*

1487
6726h.7
1.66€-02
1.1
5.88£-03
3.53Ee02

L1456
68663.5
4.77e-02
1.1603
5.88E-03
1.086+03

L1427
70055.3
3.39€-02
1.1441
5.88¢-03
8.16€+02

. 1400
71420.1
5.42E-03
1.1245
5.88¢6-03
1.38E+02*

137
72758.2
2.59€-03
1.1332
$.88E-03
7.00€+01*

.1350
T6069.7
2.10£-02
.19
5.88¢-03
5.97e+02

L1327
75354.8
3.57-02
1.0983
5.88¢-03
1.07+03

8
1571
63670.1
5.14€-02
1.2126
5.88¢-03
9.29€+02

.1536
65116.0
3.76E-02
1.1930
5.88E-03
7.288+02

.1503
66534.8
6.68E-04
1.14676
5.886-03

1.386+01*

1672
67926.5
1.84E-02
1.1716
5.88€-03
4.04E+02

L1643
69291.4
&.20E-02
1.1541
5.88e-03
9.78E+402

L1416
70629.5
3.00€-02
1.1386
$.88E-03
7.39€+02

.1390
71941.0
6.07e-03
1.1205
5.88¢-03

1.586+02*

1366
73226.1
1.04E-03
1.1358
5.88¢ 03

2.87E+01*

14
-1624
61570.3
1.59€-02
1.2272
5.88¢-03
2.59€+02

.1587
63016.3
1.326-02
1.2258
5.886-03
2.31e+02

.1552
64435.0
4.98E-02
1.2033
5.88¢6-03
9.33e+02

1519
65826.8
2.38E-02
1.1841
$.88¢-03
4.76E+02

.1488
67191.7
2.81€-06
1.6827
5.88£-03
5.98e-02¢

1459
68529.8
1.88€-02
1.1653
$.88¢-03
&.24E+02

.1432
69841.3
3.7T1E-02
1.1488
5.88-03
8.86E+02

. 1606
7T1126.3
2.72¢-02
1.1340
5.886-03
6.85E+02

*The Einstein coefficient for this band may have limited accuracy, since the Franck-Condon
factor is less than 0.01 (see text).
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10
.1681
59499.6
3.42E-02
1.2628
5.88£-03
5.05E+02

1641
60945.5
4. 94E-02
1.2397
5.8BE-03
7.84E+02

.1603
62364.3
1.16€-03
1.1953
5.88E-03
1.96E+01*

.1568
63756.1
2.45E-02
1.2145
5.88€-03
4.45E+02

L1536
65120.9
4.31E-02
1.1951
5.88€-03
8.33€+02

.1505
66459. 1
1.48E-02
1.1759
5.88¢-03
3.058+02

1476
67770.6
3.796-04
1.2111
5.888-03
8.268+00*

L1448
69055.6
1.81E-02
1.1599
5.88¢-03
4.18E+02
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Table 6. Radiative transition parameters for N» a '[I,-X ‘E;. For each v'-v” band, the listed

quantities are Avir (um), vyrgn (€m™1), gyrgnr, Fyrgn (A), R (Fyrpn ) (electric dipole moment
atomic units), and A, (s™!) calculated by integrating J ¥ Re(r) iy dr.

"IN
8

10

1"

12

13

14

15

11
1740
57458.0
5.11E-02
1.2809
5.88£-03
6.79E+02

.1698
58903.9
2.26€-03
1.2902
5.88¢-03

3.24E+01*

.1658
60322.7
5.07€-02
1.2500
5.88€-03
7.79E+02

.1620
61714.4
2.46E-02
1.2
5.88£-03
4.05e+02

.1585
63079.3
1.15¢-03
1.2672
5.88€-03

2.02E+01*

.1552
64417.4
3.06€-02
1.2058
5.88¢-03
5.73e+02

A5
65728.9
3.54€-02
1.1879
5.88£-03
7.04E+02

. 1492
67016.0
9.41E-03
1.1685
5.88£-03

1.98E+02*

12
. 1804
55445.6
2.34E-03
1.3373
5.88£-03
2.79E+01*

1758
56891.5
6.43€-02
1.2912
5.88€-03
8.29€+02

715
58310.3
8.93€-03
1.2611
5.88€-03
1.24E+02*

1675
$9702.0
2.15€-02
1.2621
5.88E-03
3.21€+02

.1638
61066.9
4.51E-02
1.2393
5.88¢-03
7.20€+02

.1602
62405.0
8.52¢-03
1.2148
5.88¢-03
1.45E+02*

L1569
63716.5
6.22¢-03
1.2221
5.886-03
1.13e+02*

.1538
65001.5
3.21€-02
1.1987
5.886-03
6.17E+02

13
.1870
53462.5
7.72€-02
1.3385
5.88£-03
8.27E+02

1821
54908.4
8.99€-03
1.3033
5.88-03
1.04E+02*

1775
56327.1
4.01E-02
1.3020
5.88£-03
5.02E+02

A7
57718.9
3.78E-02
1.2768
5.88¢-03
5.09€+02

.1693
59083.8
5.86E-04
1.3127
5.88¢-03
8.4TE+00*

.1655
60421.9
3.59€-02
1.2502
5.88¢-03
5.54€+02

.1620
61733.4
3.126-02
1.2296
5.88€-03
5.15€02

.1587
63018.4
1.53€-03
1.1925
5.88¢-03
2.69E+01°

1%
L1941
51508.8
4.34E-02
1.3604
5.88¢-03
4.15E+02

.1888
52954.7
4.11€-02
1.3496
5.88-03
4.28E+02

.1839
54373.4
4.03E-02
1.3199
5.88€-03
4.54E+02

1793
55765.2
8.48E-03
1.3193
5.88E-03
1.03+02*

750
57130.1
5.126-02
1.2877
5.88¢-03
6.68E+02

.1710
58468.2
9.56€-03
1.2598
5.88¢-03
1.34€+02*

1673
59719.7
1.09€-02
1.2648
5.88¢-03
1.63E+02

.1638
61064.7
3.81e-02
1.2607
5.88¢-03
6.08E+02

15
.2017
49584.6
5.16E-03
1.4199
5.88£-03
4. L1E+01*

.1960
51030.5
7.55€-02
1.3712
5.88€-03
7.03€+02

. 1907
52449.3
7.48€-03
1.3691
5.886-03
7.56E+01*

.1857
53841.0
6.08€-02
1.3309
5.886-03
6.64E+02

81
55205.9
1.19€-03
1.2724
5.88e-03
1.40€+01*

1769
56564.0
3.54€-02
1.2990
5.886-03
4.48E+Q2

1728
57855.5
3.29€-02
1.2751
5.88:-03
& . L6E+02

169
59140.5
8.47E-05
1.1331
5.886-03
1.23€+00*

16
.2097
47690.1
1.03€-01
1.4315
5.88-03
7.82E+02

.2035
49136.0
3.34E-03
1.3729
5.886-03

2.T7e+01*

1978
50554.7
8.02¢-02
1.3813
5.88¢-03
7.26€+02

21925
51946.5
1.67-03
1.3197
5.88E-03

1.64E+01*

1876
53311.4
5.17€-02
1.3417
5.886-03
5.49€+02

.1830
54649.5
2.06€-02
1.3126
5.88¢-03
2.35€+02

1787
55961.0
9.66€-03
1.3154
5.88¢-03

1. 196402

ATR7
57266.0
4.20€-02
1.2865
5.88£-03
5.53€+02

1.59€-01

1.4623
5.88E-03
1.07e+03

L2115
&7271.3
5.45€-02
1.46424
5.88£-03
4.03€+02

.2054
48690.0
2.856-02
1.4019
5.88€-03
2.30€+02

197
50081.8
$.64E-02
1.3920
5.88¢-03
4.96E+02

L1944
51446.7
2.27€-02
1.3578
5.886-03
2.17e+02

L1894
52784.8
2.38k-02
1.3547
5.88¢-03
2.45€+02

1849
54096.3
4.33€-02
1.3256
5.88¢-03
& .80 +02

.1806
55381.3
1.89€-04
1.2083
5.88¢-03
2.25€+00*

18
.2273
4£3990.6
1.09€-01
1.4968
5.88¢-03
6.51E+02

.2201
45436.5
1.52E-01
1.4712
5.88£-03
9.97E+02

2134
46855.3
1.59€-02
1.4590
5.886-03
1.15€+02

.2073
48247.1
6.07E-02
1.4143
5.88¢-03
4.78E+02

2016
49611.9
2.27e-02
1.4059
5.88€-03
1.95€+02

. 1963
50950.1
4.91E-02
1.3709
$.88E-03
4.55€+02

.1913
52261.6
2.41E-03
1.3872
5.88£-03
2.41E+01*

.1868
53566.6
4.66E-02
1.3369
5.88¢-03
5.02E+02

19
2370
42186.0
4.34E-02
1.5346
5.88¢-03
2.28E+02

.2292
43631.9
1.37e-01
1.5053
5.88E-03
T.97E+02

.2220
45050.7
1.24€-01
1.4806
5.88¢-03
7.97€+02

2153
&Lbhi2 .4
1.42E-04
1.6356
5.88¢-03
9.96€-01*

.2092
47807.3
7.92e-02
1.4250
5.88£-03
6.07€+02

.2035
4£9145.4
1.76€-03
1.44684
5.88£-03
1.46E+01*

.1982
50456.9
5.87€-02
1.3821
$.88E-03
5.29€+02

L1933
51742.0
3.75€-03
1.3358
5.88£-03
3.64E+01*

*The Einstein coefficient for this band may have limited accuracy, since the Franck-Condon
factor is less than 0.01 (see text).

63

- Continued
20 21
2675 2586
£0411.7 38667.8
1.10E-02 1.86E-03
1.5763 1.6230
5.886-03 5.88E-03
S5.10E+01  7.53E+00*
2389 .2693
41857.6 40113.8
6.56E-02 1.92€-02
1.5431 1.5850
5.886-03 5.88:-03
3.37E+02 8.69E+D1
231 .2408
43276.4  41532.5
1.56E-01  9.15€-02
1.5141 1.5518
5.886-03 5.88¢-03
8.87E+02 4.59E+02
2239 .2330
4£4668.1 42924.3
8.456-02  1.62E-01
1.4911 1.5233
5.88E-03 5.88E-03
5.2TE+02 8.97E+02
217 .2258
45033.0 64289.2
9.30€-03  4.35€-02
1.4362 1.5041
5.886-03 5.886-03
6.36E+01* 2.65E+Q2
2111 2192
L7371 45627.3
7.40E-02  3.4BE-02
1.4357 1.4564
S.ABE-03 5.888-03
5.51E+G2 2.32E+02
2054 .2130
48682.6 46938.8
4.64E-03  &.94E-02
1.383% 1.4473
$.88-03 5.88¢-03
3.756+01* 3.588+02
.2001 . 2076
49967.6 4£8223.8
4.53E-02 2.56E-02
1.3938 1.4093
5.88E-03 5.886-03
3.96E+02 2.01E+02




Table 6. Radiative transition parameters for N2 a 'II,~X !T}.
quantities are Ayrysr (um), Vyryn (cm™1), gy, Fyryn (A), Re(Fyryn) (electric dipole moment
atomic units), and Agsye (s™!) calculated by integrating ¥ Re(r)yyndr. - Continued

Vi
16

17

18

19

20

21

0
.1083
92321.6
1.82€-04
9618
5.88¢6-03
1.01€+01*

.1069
93554.2
9.16E-05
.9530
5.88£-03
5.25€+00*

. 1055
94760.7
&.61E-05
R 7%
5.886-03
2.T5E+00*

.1062
95941.5
2.32¢-05
9363
5.88¢-03
1.44E+00"

.1030
97096.5
1.18E-05
.9285
5.88€-03
7.57€-01*

L1018
98226.2
6.04E-06
.21
5.88£-03
4.01E-01*

1
A1
89991.3
2.59¢-03
o™
5.88£-03
1.326+02*

L1096
91223.8
1.44E-03
.9700
5.88£-03
7.66E+01*

. 1082
92430.4
T.926-04
.9613
5.88¢-03
4.38£+01*

.1068
93611.1
4.34E-04
.9528
5.88¢-03
2.49E+01*

. 1055
94766.2
2.37E-04
94kl
5.88£-03
1.41E+01*

L1043
95895.8
1.29€-04
.9370
5.88£-03
7.99€+00*

2
.1140
87689.7
1.46€-02
9966
5.886-03
6.B8E+02

1125
88922.2
9.17E-03
.9873
$.886-03
4 ,52E+02*

L1110
90128.8
5.64E-03
.9783
5.886-03
2.89€+02*

.1095
91309.5
3.40€-03
9696
5.88€-03
1.82E+02*

. 1081
92464 .6
2.03£-03
9613
5.88£-03
1.12e+02*

.1068
93594.2
1.20€-03
.9533
5.88€-03
6.89E+01*

3
17
85416.9
3.97e-02
1.0145
5.88£-03
1.73£+03

1154
86649.4
2.96€-02
1.0049
5.88¢-03
1.35€+03

.1138
87856.0
2.10€-02
9956
5.88£-03
9.98E+02

123
89036.7
1.44E-02
9867
5.88¢-03
7.118+02

L1109
$0191.8
9.57E-03

9781
5.88£-03
4 .92E+02*

. 1095
91321.4
6.23E-03
.9698
5.886-03
3.33e+02*

)
.1202
as172.8
4.96E-02
1.0329
5.88€-03
2.00E+03

. 1185
84405.4
4.80€-02
1.0229
5.88-03
2.02E+03

.1168
85611.9
4.20E-02
1.0133
5.88€-03
1.85E+03

1152
86792.6
3.42E-02
1.0041
5.886-03
1.56€+03

1137
87947.7
2.63E-02
9952
5.88E-03
1.256+03

123
89077.4
1.94€-02
.9867
5.88£-03
9.63E+02

-
.1235
80957.5
1.68&-02
1.0532
5.88¢-03
6.23E+02

1217
82190.1
2.99¢-02
1.0420
5.88¢-03
1.16E+03

1199
83396.6
3.88¢-02
1.0317
5.886-03
1.586+03

.1182
84577.4
4.21E-02
1.0220
5.88¢-03
1.78+03

1166
85732.5
&.05e-02
1.0128
5.886-03
1.79€+03

1151
86862.1
3.58-02
1.0039
5.886-03
1.64E+03

6
.1270
T8771.1
2.93e-03
1.0593
5.88£-03
1.00E+02*

-1250
80003.6
4.20€-04
1.0821
5.88£-03
1.51E+01*

a2
81210.2
7.19€-03
1.0534
5.88E-03
2.70E+02*

121
82390.9
1.79€-02
1.0615
5.886-03
7.01€+02

1197
83546.0
2.7TE-02
1.0312
5.88¢-03
1.136+03

1181
84675.6
3.386-02
1.0218
5.88E-03
1.44E+03

For each v'-v"” band, the listed

7
. 1305
76613.5
3.41€-02
1.085¢
5.88¢-03
1.07€+03

.1285
77846.0
2.08¢-02
1.0737
5.88€-03
6.89€+02

<1265
79052.6
7.11E-03
1.0605
5.88E-03
2.46E+02*

21266
80233.3
3.42E-04
1.0291
5.886-03
1.24E+01*

.1229
81388.4
1.84E-03
1.0581
5.88¢-03
6.95€+01*

1212
82518.0
8.81e-03
1.0623
5.88£-03
3.47c+02¢

8
1343
T4484.8
1.47e-02
1.1090
5.88E-03
& 248402

L1321
=Tl
2.91€-62
1.0956
5.88¢-03
8.84E+02

.1300
76923.9
3.20€-02
1.0836
5.88¢-03
1.02E+03

.1280
78104.6
2.37e-02
1.0721
5.88E-03
7.91€+02

1262
79259.7
1.16€-02
1.0604
5.88£-03
4.05E+02

1244
80389.3
2.70€-03
1.0455
5.886-03
9.84E+01*

9 10
-1382 1622
72385.0 70314.3
6.94E-03  3.30€-02
1.7 1.1643
5.886-03 5.83E-03
1.84E+02* 8.04E+02

-1358 .1398
73617.6 71546.8
2.026-06 2.53€-02
1.1563 1.1302
S.88E-03  5.88&-03
S.6LE+D0* 6.49E+02

L1336 375
748241 72753.4
9.56E-03  8.08&-03
1.1072 1.1148
5.88£-03 5.88:-03
2.80E+02* 2.18£+02*

1316 1353
76004 .8 73934.1
2.2TE-02  1.62€-05
1.0936 9604
5.88E-03 5.88:-03
6.98E+02  4.59€-01*

.1296 .1332
77159.9 75089.2
2.87E-02 5.646E-03
1.0820 1.1068
5.886-03 5.88t-03
9.226402 1.62€+02*

err .1312
78289.6 76218.8
2.49€-02  1.66€-02
1.0711 1.0925
5.886-03  5.88¢-03
8.38E+02 5.16E+02

*The Einstein coefficient for this band may have limited accuracy, since the Franck-Condon
factor is less than 0.01 (see text).




Table 6. Radiative transition parameters for N2 a ',-X 'T?.

quantities are Ay (um), vyrgn (cm™1), gurpn, Fyryn (A), Re(Tyiyi) (electric dipole moment
atomic units), and A, (s™1) calculated by integrating J Y3 Re(r)yundr. - Continued

LA A
16

17

18

19

20

21

n
. 1465

68272.7

8.64E-04
1.1907
5.886-03

1.93E+01*

L1639
69505.2
1.67E-02
1.1555
5.88¢-03
3.93e+02

1at4
70711.8
2.936-02
1.1406
5.88E-03
7.27€+02

AN
71892.5
2.40E-02
1.12M
5.88£-03
6.24E+02

L1369
73047.6
9.51€-03
1.1130
5.88€-03

2.60E+02*

.1348
76177.2
5.126-04
1.0820
5.886-03

1.46€+01*

12
.1509
66260.3
2.87¢-02
1.1817
5.886-03
5.84E+02

L1482
67492.8
6.36E-03
1.1619
5.88£-03
1.37E+02*

1456
68699.3
1.09€-03
1.1827
5.886-03
2.4TE+01*

21631
69880. 1
1.47E-02
1.1521
5.88E-03
3.51€+02

-1408
71035.2
2.60E-02
1.1377
5.88¢-03
6.528+02

.1386
72164.8
2.30€-02
1.1249
5.88¢-03
6.05€+02

13
.1556
64277.1
1.12€-02
1.221
5.88¢-03
2.09€+02

.1526
65509.7
3.09€-02
1.1926
5.88¢-03
6.08E+02

14699
66716.2
2.35€-02
1.1765
5.88¢-03
& .89€+02

L1473
467897.0
4.78-03
1.1566
5.88£-03
1.05e+02*

. 14648
69052.0
9.87e-04
1.1796
5.88¢-03
2.286+01*

.1425
70181.7
1.23€-02
1.1496
5.88¢-03
2.98e+02

14
-1605
62323.4
1.86€-02
1.2205
5.88¢-03
3.15€+02

L1573
63556.0
2.41E-19
-63.3420
5.88¢-03
4. 33E-06*

1544
64762.5
1.44E-02
1.2052
5.88€-03
2.T4E+02

.1516
65943.2
2.85€-02
1.1877
5.88-03
5.73€+02

. 1490
67098.3
2.00€-02
1.1722
5.886-03
4.228+02

- 1466
68228.0
4.13£-03
1.1528
5.88¢-03
9.19€+01*

15
1656
60399.2
2.19€-02
1.2527
5.886-03
3.38E+02

1623
61631.8
3.30€-02
1.2326
5.88¢-03
5.42E+02

159
62838.3
9.98€-03
1.2116
5.88E-03

1.73E+02*

.1562
840191
6.91E-04
1.2640
5.88¢-03

1.27€+01*

1534
65174.1
1.588-02
1.1999
5.88£-03
3.05€+02

.1508
66303.8
2.598-02
1.1837
5.88E-03
5.29€+02

16
1709
58504.7
1.28£-02
1.2617
5.886-03
1.80€+02

1674
59737.3
3.126-03
1.2755
5.88€-03
4.66E+01*

1641
60943.8
2.73e-02
1.2442
5.88£-03
&.34E+Q2

.1610
62124.6
2.60E-02
1.2256
5.88£-03
4.37E+02

.1580
63279.6
5.09€-03
1.2026
5.88¢6-03
9.03E+01*

.1553
64409.3
1.77€-03
1.2250
5.88£-03
3.30e+01*

17
1766
56640.0
2.81E-02
1.2984
5.88¢-03
3.57E+02

1728
57872.6
3.14€-02
1.2757
5.88£-03
4.2TE+02

.1693
59079.1
2.37e-03
1.2400
5.88¢-03
3.428+01*

.1659
60259.8
9.44E-03
1.2592
5.88£-03
1.45€+02

.1628
61414.9
2.80€-02
1.2373
5.88E-03
&.S54E+02

L1599
62544 .6
1.988-02
1.2196
5.88¢-03
3.39¢+02

For each v'~v"” band. the listed

18
.1825
54805.3
1.34E-02
1.3080
5.88E-03
1.55€+02

1785
56037.8
7.16€-03
1.3164
5.88¢-03
8.82E+01*

A7
5726k .4
3.45E-02
1.2874
5.88¢-03
4.536+02

1712
58425.1
1.77€-02
1.2653
5.88€-03
2.4TE+02

.1678
59580.2
4.228-06
1.8198
5.886-03
6.26€-02*

647
60709.8
1.44E-02
1.2506
5.88¢-03
2.258+02

19
.1887
53000.7
2.89€-02
1.3493
5.886-03
3.02e+02

. 1844
54233.2
3.31€-02
1.3227
5.88-03
3.70E+02

. 1804
55439.8
3.06E-04
1.2306
5.88£-03

3.65£+00*

1766
56620.5
1.97e-02
1.3003
S.88E-03
2.51E+02

1731
S7775.6
3.02¢-02
1.2782
5.88£-03
&.09€+02

.1698
58905.2
7.95e-03
1.2543
5.88E-03
1.14E+02*

20
.1952
5$1226.3
2.31€-02
1.3618
5.88E-03
2.18E+02

-1906
52458.9
7.32e-03
1.3690
$.886-03
7.40E+01*

-1863
53665.4
3.93€-02
1.337
5.886-03
6.26E+02

.1823
54846.2
1.21€-02
1.3072
5.88£-03
1.39€+02

.1786
56001.3
3.34-03
1.3242
5.8BE-03
4.11E+01*

.1750
57130.9
2.63€-02
1.2904
S.88€-03
3.44E+02

*The Einstein coefficient for this band may have limited accuracy, since the Franck-Condon
factor is less than 0.01 (see text).

65

21
.2021
49482.5
2.03€-02
1.4083
5.88¢-03
1.73E+02

1972
50715.1
4.20€-02
1.3752
5.88€-03
3.84E+02

-1926
51921.6
2.20E-04
1.7
5.88¢-03
2.16E+00*

.1a83
53102.3
2.69€-02
1.3476
5.886-03
2.836+02

1843
56257.4
2.85€-02
1.3223
5.88E-03
3.19e+02

. 1805
55387.1
1.35€-03
1.2740
5.88¢-03
1.61E+01*



Table 7. Radiative transition parameters for N2 a 'll,-a’ 'T;

LA A

0

-~

-~

~

-~

quantities are Ayyv (pm), vy (cm™

1

)a Quivr, Fu'u“ (K),

For each v'-v"” band, the listed

R (¥yyr) (electric dipole moment

atomic units), Ayyn (s™1) calculated by the r-centroid method, and Ayyn (s~1) calculated
by integrating [ ¥}, R.(r),ndr.

0 1 2
8.2515 -33.9751 -5.6281
1211.9 -294.3 -1776.8

6.01E-01  2.81E-01 8.75E-02
1.2527 1.2008 1.1576
2.126-01  2.28BE-01 2.42E-01
9.74E+01 -1.51E+00 -1.16E+02
9.746+01  -1.S1E+00 -1.17E+02
3.4743 7.2886 -90.5412
2878.2 1372.0 -110.4
3.306-01 1.47e-01 2.78£-01
1.3101 1.2688 1.2095
1.94E-01 2.07E-01 2.26E-01
5.98E+02 3.30E+01 -7.74E-02
5.986+02 3.30E+01 -7.74E-02
2.2140 3.3277 6.5642
4516.8 3010.5 1528.1
6.396-02 4.06E-01 B.926-03
1.3798 1.3196 1.329%
1.72E-01  1.91E-01  3.88E-01
3.526+02 B8.17E402 2.27E+00
3.516+02 B.17E+02  2.28E+00*
1.6320 2.1639 3.1859
6127.5 &621.3 3138.8
5.256-03  1.48E-01 3,.40E-01%
1.4705 1.3885 1.3300
1.456-01  1,69€-01 1.87E-01
5.136401  B8.45E+02 7.92E+02
5.03E+01* B.43E+02 7.94E+02
1.2969 1.6118 2.1178
7710.6 6204 .4 4721.9
1.696-04 1.77E-02 2.26E-01
1.6063 1.4796 1.397%
1.08E-01  1.42E-01 1.67E-01
1.83£+00) 1.73E402  1.34E+03
1.66E+00* 1.70E+02 1.34E+03
1.0792 1.2887 1.5930
9266.1 7759.8 8277.4
1.25€-06 7.296-04 3.73€-02
1.9156 1.6185 1.4890
4.73e-02 1.05€-01  1.39€-01
4.50E-03)( 7.60E+00) 3.43£+02
T.14E-04*  6,.856400* 3.56E+02
9264 1.0767 1.2812
107%4.0 9287.8 7805.3
1.426-09 6.01€-06 1.886-03
.3303 1.9519 1.6311
3.18E-01 4.23E-02 1.02E-01
3.67E-04)( 1.75E-02)( 1.88E+01)
5.40€-04* 1.026-03* 1.69E+01*
8134 9269 1.0766
12294.5 10788.2 9305.8
1.406-10 1.526-08 1.66E-05
1.8458 L6611 1.9935
S.81E-02 3.45€-01 3.71E-02
1.78E-06)¢ 4.59€-03)¢ 3.73€-02)(
1.706-09* 3.61E-03* 4&.4BE-06°

3
-3.0905
-3235.7

2.32€-02
1.1203
2.536-01
-2.04E+02
-2.05€+02

-6.3721
-1569.3
1.57€-0t
1.1648
2.40E-01
-1.41E+02
-1.41E+02

144 .5651
69.2
1.85€-01
1.2196
2.23k-01
6.14E-03
6.13€-03

5.9526
1679.9
1.23€-02
1.2070
2.26€-01
6.06E+00
6.03E+00

3.0647
3263.0
2.68E-01
1.3421
1.84€-01
6.37E+02
6.40€+02

2.0753
4818.5
2.88€-01
1.4067
1.64E-01
1.735E+03
1.75€+03

1.5757
6346.4
6.2TE-02
1.4985
1.37-01
6.07E+02
5.9TE+02

1.2764
7846.9
3.78¢-03
1.6442
9.87¢-02

3.61E+01)
3.21€+01*

4
-2.1408
-4671.3

S.70e-03
1.0876
2.63€-01
-1.63€+02
-1.64E+02*

-3.32m9
-3004.9
6.04E-02
1.1269
2.51€-01
~4,20E+02
-4.21E+02

-7.3185
-1366.4
1.80£-01
1.1723
2.37-01
-1.05E+02
<1.05E+02

40.9231
2644
9.04E-02
1.2329
2.18€-01
1.27e-01
1.27e-01

5.4722
1827.4
6.19€-02
1.2483
2.13€-0%
3.48E+01
3.47E+01

2.9560
3382.9
1.7E-01
1.3570
1.798-01
4.388+02
4.61€+02

2.0363
4910.8
3.29¢-01
1.46164
1.63€-01
2.04E+03
2.04E+03

1.5597
6411.3
9.25€-02
1.5083
1.34€-01
8.87E+02
8.72E+02

5
-1.6437
-6083.7

1.36€-03
1.0583
2.72¢-01
~9.13E+01
~9.20€+01*

-2.2638
~6417.4
1.95€-02
1.0938
2.61E-01
~4 .66E+02
~4.67E+02

-3.5086
-2778.9
9.628-02
1.1336
2.49¢-01
-5.20€+02
~5.21E+02

-8.5609
-1168.1
1.63€-01
1.1804
2.35€-01
-5.81E+01
-5.80€+01

24.0982
415.0
2.826-02
1.2562
2.11€-01
1.82¢e-01
1.81€-01

5.0750
1970.4
1.11E-01
1.2637
2.08¢-01
7.47E+01
7.45€+01

2.8585
3498.4
9.70e-02
1.377%
1.73e-01
2.51€+02
2.55€+02

2.0005
4998.9
3.49¢-01
1.4266
1.58¢-01
2.19+03
2.20€+03

66

6
-1.3381
-7473.3

3.19€-04
1.0318
2.79¢-01
~4.21E+01
-4.25E+01*

-1.21
-5807.0
5.75€-03
1.0643
2.70e-01
-3.33e+02
-3.35E+02*

-2.3990
-6168.4
3.95€-02
1.1001
2.60€-01
«7.80E+02
-7.83E+02

-3.9098
-2557.7
1.19€-01
1.1406
2.4TE-0
-4 .95€+02
-4 . 95€+02

-10.2605
-974.6
1.24E-01
1.1895
2.326-01
<2.51E+01
-2.50€+01

17.2160

47621
2108.8
1.41E-01
1.2751
2.05¢-01
1.13€+02
1.128+02

2.7706
3609.3
4.35€-02
1.4093
1.63€-01
1.10€+02
1.13E+02

7
-1.1312
-8840.2

7.55€-05
1.0078
2.86E-01
-1.73e+01
-1.75e+01*

-1.3940
-Nnn.e
1.62¢6-03
1.0378
2.786-01
-1.87E+02
-1.88E+02*

-1.8066
-5535.3
1.461€-02
1.0705
2.68E-01
-6.96E+02
-7.00£+02

-2.5481
-3926.6
6.11E-02
1.1066
2.58E-01
-9.92E+02
-9.95e+02

-4.2708
-2341.5
1.26€-01
1.1478
2.45E-01
-3.92e+02
-3.92e+02

-12. 721
-786.0
7.97e-02
1.2003
2.29€-01
-8.20€E+00
-8.16E+00

13.4790
T741.9
3.49¢-03
1.1300
2.50€-01
1.81-01
1.83e-01*

4.4595
2242.6
1.50¢-01
1.2855
2.02e-01
1.39€+02
1.39€+02

8
-.9819
-10184.6
1.81€-05
.9859
2.926-01
-6.59E+00
-6.6TE+00*

<1.1739
-8518.3
4.45E-04
1.0137
2.84E-01
-9.01E+01
-9.10E+01*

~1.4535
-6879.7
4.64E-03
1.0438
2.76E-01
-h ., 66E+02
-4 .69E402*

-1.8979
-5269.0
2.59€-02
1.0766
2.66E-01
-1.09€+03
-1.10€+03

-2.7130
-3685.9
7.94€-02
11131
2.56E-01
-1.05€+03
-1.05€E+03

-4.6939
-2130.4
1.16E-01
1.1554
2.436-01
-2.869E+02
-2.68E+02

<16.5974
-602.5
4.14E-02
1.2%6
2.24E-01
-1.84E+00
-1.83E+00

11.1360
898.0
2.07¢-02
1.1988
2.29¢-01
1.59€+00
1.59€+00

9
-.869
-11506.7
4.42E-06
.9657
2.97e-01
-2.40E+00
~2.43E+00*

-1.0162
-9840.4
1.226-04
917
2.90€-01
~3.956+01
-4 .00E+01*

-1.2192
-8201.8
1.46E-03
1.0196
2.83E-01
-2.61E+02
-2.64E+02*

-1.5172
-6591.1
9.88¢-03
1.0498
2.76E-01
-8.61€+02
-8.67E+02¢

-1.9968
-5008.0
3.97e-02
1.0829
2.65€-01
- 1.41E+03
=1.42E+03

-2.8964
-3452.5
9.11€-02
1.119%
2.54€-01
-9.76E+02
-9.77E+02

-5.19%9
-1924.6
9.65€-02
1.1636
2.40€-01
~1.618+02
-1.60€+02

-23.5783
~426.1
1.51€-02
1.2390
2.16E-01
~2.198-01
~2.16€-01

10
-.7808
-12806.7
1.11E-06
9673
3.01€-00
-8.536-01
-8.66¢-01*

-.8976
-11140.3
3.34€-05

L9715

2.95€-01

-1.63E+01
-1.65€+01*

-1.0524
-9501.8
4.50E-04
975
2.88e-01
-1.30€+02
-1.326+02*

-1.2673
-7891.1
3.53e-U3
1.0255
2.81E-01
-5.54E+02
-5.59€+02*

-1.5853
-6308.0
1.73e-02
1.055¢
2.726-01
-1.31€+03
-1.31€+03

~2.1041
~4752.5
5.32e-02
1.0892
2.63€-01
-1.60€+03
-1.60€+03

~3.10%2
-3224.6
9.43€-02
1.1268
2.51E-01
-8.10€+02
-8.09€+02

-5.8001
-1724 .1
7.15€-02
1.1728
2.37e-01
-8.36E+01
-8.326+01




Table 7. Radiative transition parameters for Ny a I -a’ ’L‘;, For each v-v” band, the listed
quantities are Ayryn (Bm), Vysyn (em™1), gy, Furgn (A), Re(Fyron) (electric dipole moment
atomic units), Ayryr (s7!) calculated by the r-centroid method, and Ay, (s™!) calculated
by integrating [ ¥, Re(r)¥yndr. - Continued

LAY o "

0

-.7100
-14084.7
2.84€-07

9304

3.056-01

-2.99€-01
-3.04C-01*

-.8053
-12418.4
9.25E-06

.9530

3.00€-01

-6.46E+00
-6.55€+00*

-.9277
-10779.9
1.37€-04

9773

2.94E-01

-6.026+01
-6.09€+01*

-1.0906
-9169.1
1.21€-03
1.0034
2.87€-01
-3.12e+02
-3.15€+02*

-1.3182
-7586.1
6.95€-03
1.0315
2.T9E-01
-9.59€+02
-9.66E+02*

-1.6582
-6030.6
2.64E-02
1.0620
2.TE-01
-1.72€+03
-1.73€+03

-2.2209
-4502.7
6.44E-02
1.0956
2.61E-0
-1.626+03
-1.62E+03

-3.3309
-3002.2
8.94€-02
1.1340
2.49€-01
-6.09€+02
-6.088+02

12
-.6518
-15341.0
7.48E-08
L9149
3.09e-01
-1.04€-01
-1.06E-01*

-.7313
-13674.7
2.61E-06

9359

3.04E-01

-2.49€+00
-2.53E+00*

-.8308
-12036.2
4.19€-05

.9587

2.98E-01

-2.64E+01
-2.67E+01*

-.9592
-10425.4
4 .08E-04

.9831

2.92e-01

-1.60€+02
-1.62e+02*

-1.1309
-8842.4
2.656-03
1.0093
2.85€-01
-6.04€+02
-6.09€+02*

-1.3723
-7286.9
1.18€-02
1.03735
2.786-01
=1.43e+03
- 1.44E+03

-1.7364
-5759.0
3.61€-02
1.0682
2.69€-01
-2.02E+03
-2.036+03

-2.383
-4258.5
7.15¢-02
1.1022
2.59¢-01
-1.50€+03
-1.50€+03

13
-.6033
-16575.8
2.036-08
.9007
3.126-01
-3.65€-02
-3.71E-02*

-.6707
-14909.4
7.49€-07

.9203

3.07E-01

-9.516-01
-9.66E-01*

-.7335
-13270.9
1.29€-05

9416

3.03e-01

-1.12+01
-1.13e+01*

-.8576
-11660.1
1.36€-04

9645

2.97€-01

-7.71E+01
-7.81E+01*

-.9924
-10077.1
9.77€-04

.9889

2.91€-01

-3.42E+02
-3.46€+02*

-1.1735
-8521.6
4.96€-03
1.0152
2.84E-01
-1.00E+03
-1.01E+03*

<1.4299
-6993.7
1.80€-02
1.0435
2.76E-01
-1.90€+03
-1.91E+03

-1.8204
-5493.2
4.53¢-02
1.0744
2.6TE-01
-2.17E+03
-2.18E+03

%
-.5621
-17789.0
5.69€-09
.8876
3.156-01
-1.28£-02
-1.31€-02*

-.6202
-16122.7
2.20€-07

9039

3.11E-01

-3.61E-01
-3.67€-01*

-.6904
-146484 .2
4.01E-06

9258

3.06E-01

-4.63E+00
-4 .70E+00*

-. 7768
-12873.4
4 .54€-05

973

3.01E-01

-3.56€+01
-3.61+01*

-.8857
-11290.3
3.54E-04

9702

2.96E-01

-1.80€+02
-1.838+02*

-1.0272
-9734.9
2.00E-03
9948
2.89€-01
-6.264E+02
-6.30E+02*

-1.2185
-8206.9
8.26€-03
1.0211
2.82€-01
-1.4T€+03
-1.48E+03"

-1.4911
-6706.4
2.49€-02
1.0496
2.T4E-01
-2.29€+03
-2.30€+03

15
-.5268
-18981.0
1.64E-09
8753
3.A7E-0N
-4.56E-03
-4.65€-03*

-.5775
-17314.7
6.61E-08

.8927

3.14E-01

-1.37¢-01
-1.39€-01*

-.6379
-15676.1
1.27E-06

913

3.10€-01

-1.89€+00
~1.92E+00*

-.7110
-14065.4
1.52€-05

931

3.05€-01

-1.59e+01
-1.62E+01*

-.8011
-12482.3
1.27e-04

.9529

3.00€-01

-9.03E+01
-9.15E+01°

-.9152
-10926.8
7.83E-04

9760

2.94E-01

-3.58¢E+02
-3.626+02*

-1.0640
-9398.9
3.61E-03
1.0006
2.88¢-01
-1.01€+03
-1.01E+03*

-1.2661
-7898.4
1.25€-02
1.0271
2.81E-01
-1.97e+03
-1.98E+03

16

- 4962

-20151.8

4.84€-10

8634

3.19€-01

-1.64€-03
-1.67E-03*

-.5410
-18485.5

3.12€-0t
-7.70€-01
-7.83e-01*

-.6563
-15236.2
5.14E-06

9167

3.08¢-01

-7.01E+00
-7.12e+00*

-.732
-13653.1
4.58E-05

.9370

3.04E-01

~4.36E+01
~4.62E401*

-.8266
-12097.7
3.03e-04

9586

2.986-01

-1.94E+02
-1.96€+02*

- .9681
-10569.7
1.53¢-03

.9818

2.93¢-01

-6.26E+02
-6.326402°

-1.1026
-9069.2
5.92e-03
1.0065
2.86€-01
-1.46E+03
- 1.48E+03°

67

17
- 6696
-21301.6
1.47€-10
.8520
3.226-01
-5.94E-04
-6.05€-04*

<5093
-19635.3
6.40€-09
8687
3.18E-01
-1.99€-02
-2.03c-02

-.5557
-17996.8
1.33e-07

.8852

3.156-01

-3.12E-01
-3.18¢-01*

-.6103
-16386.0
1.76€-06

9030

3.11e-01

-3.04E+00
-3.09€+00*

-.6735
-14802.9
1.65€-05

9221

3.07e-01

-2.05E+01
-2.08€+01*

- . T549
-13247.5
1.16€E-04

9426

3.026-0

-1.00E+02
-1.02E+02*

-.8533
-11719.6
6.33E-04

9644

2.97e-01

-3.64E+02
-3.686+02*

-.978
-10219.1
2.69€-03

9876

2.91E-01

-9.85€+02
-9.95E+02*

18
- 4458
-22430.6
4.54E-11
.8408
3.24€-01
-2.17€-04
-2.22E-04*

-.4816
-20764 .2
2.05-09

8571

3.21e-01

-7.658-03
-7.80E-03*

-.5229
-19125.7
4.43E-08

8732

3.18¢-01

-1.27e-01
-1.29€-01*

-.5709
-17515.0
6.11E-07

-8902

3.14€-01

-1.31E+00
-1.33e+00*

-.6277
-15931.9
6.01E-06

.9083

3.10e-01

-9.48E+00
-9.63E+00*

-.6956
-14376.4
4.4TE-05

9276

3.06€-01

-5.03E+01
-5.10€+01*

-.7783
-12848.5
2.59E-04

9482

3.01e-01

-2.02€+02
-2.04E+02*

-.8812
-11348.0
1.19€-03

9701

2.96E-01

-6.15€+02
-6.22e+02*

19
- 4248
-23538.8
1.436-11
.8298
3.26€-01
-8.01g-05
-8.17e-05*

- 4572
-21872.4
6.67E-10

8449

3.23€-01

~2.95€-03
-3.01€-03*

- .4942
-20233.9
1.50¢-08

8615

3.20e-01

-5.15€-02
-5.25€-02*

-.5370
-18623.1
2.15e-07

.8781

3.17E-01

-5.64E-01
-5.74E-01*

-.5869
-17040.1
2.21E-06

8954
3.13e-01
~4.33E+00
-4 .40E+00*

- .6458
-15484.6
1.72¢-05

9137

3.09€-01

-2.4TE+O1
-2.51E+01*

-.T165
-13956.7
1.05E-04

.9332

3.05€-01

-1.08e+02
-1.00€+02*

-.8028
-12456.2
5.17E-04

9539
3.00e-01
-3.63E+02

20
- .4061
-26626.3
4.52€-12
817
3.28¢6-01
~2.94E-05
-3.00€-05*

-.4355
-22960.0
2.1BE-10

.8313

3.25E-01

-1.13e-03
-1.16€-03*

-.4690
-21321.4
5.14E-09

8496

3.22e-01

-2.09€-02
-2.13e-02*

-.5073
-19710.7
7.65€-08

8662

3.19€-01

-2.42E-01
-2.46E-01*

-.5516
-18127.6
8.17€-07

.8430

3.16E-01

-1.96€+00
-2.00E+00*

-.6034
-16572.1
6.66E-06

.9006

3.12e-01

-1.19€+01
-1.21E+01*

- 6647
-15064.2
4.28E-05

9191

3.08¢-01

-5.60E+07
-5.68E+01*

-.7383
-13543.7
2.23E-04

.9388
3.03€-01
-2.06€E+02

3
-.3892
-25693.3
1.396-12
.7981
3.316-01
-1.05€-05
-1.07e-05*

-.4162
-24027.0
7.128-11

.8151

3.28€-01

-4.31E-04
-4.42E-04"

- 6467
-22388.4
1.77-09

L8364

3.24E-01

-8.46E-03
-8.65€-03°*

-.46813
-20777.7
2.75E-08

.8540

3.21E-01

-1.03e-01
-1.05e-01*

-.5210
-19194.6
3.05€-07

8709

3.18-01

-8.85€-01
-9.01€-01*

-.5669
-17439.2
2.59€-06

.8830

3.15€-01

-5.70€+00
-5.80E+00*

-.6207
-16111.2
1.74E-05

9059

3.11E-01

-2.85€+01
-2.90E+01°

- 6844
-14610.7
9.54€-05

9246
3.07e-01
-1.13e+02

-3.68E+02* -2.09€+02* -1.15€+02*




Table 7. Radiative transition parameters for Ny a !ll;-a’ 'S;. For each v"~v” band, the listed
quantities are Ayry (#m), vy (€m™1), gurn, Fergn (A), Re(Fyron) (electric dipole moment
atomic units), A,y (s71) calculated by the r-centroid method, and A, (s~!) calculated
by integrating [ ¥, R.(r)¢,»dr. ~ Continued

Vi 0 1 2 3 4 5 6 7 8 9 10
8 7263 .8156 9277 1.0730 1.2683 1.5451 1.9676 2.6014 &.217% 9.5326 -39.8459
13767.6 12261.4 10778.9 9320.0 7884 .5 6472.0 5082.4 37158.5 371,14 1049.0 -251.0
2.906-13  9.87E-10 8.36E-08 3.42E-05 6.4BE-03  1.256-01 3.526-01 1.2BE-02 1.41E-01 4.34E-02 2.136-03
8519 1.9181 .8785 2.0621 1.6578 1.5184 1.4373 1.4805 1.2958 1.2196 1.3203

3.226-01 4.696-02 3.16E-01 3.17E-02 9.56E-02 1.31E-01 1.556-01 1.426-01 1.986-01 2.236-01 1.99E-0)
4.87E-07)¢ B.11E-06)( 2.12E-02)( 5.62E-02)¢ 5.88E401) 1.18E¢03  2.236+03  2.67€+01  1.496+02 5.036400 -4.9SE-03
3.216-07% 1.056-06% 1.356-02% 6.69E-03* 5.18E+01% 1.16E¢03 2.25€+03  2.81E+01  1.496402 5.026400 -4.81€-03*

~

9 L6573 195 .8180 9289 10718 1.2630 15318 1.937%%  2.6198  4.0081  B.3686
15213.5  13707.3  12224.8  10765.9  9330.6  T917.9  6528.3  S5161.4  3817.0  2494.9  1194.9
1.77E-1%  1.226-11  3.786-09 3.226-07 S5.81E-05 ©.99E-03  1.586-01 3.41E-01  7.54€-04 1.206-01  6.43E-02
2.3696  1.0336  2.0006  1.0362  2.9001  1.6719  1.5287  1.4488  1.9240  1.3086  1.2327
9.44E-03  2.79€-01 3.63E-02 . 2.7BE-01 2.60E-02 9.Z36-02 1.286-01 1.51E-01  4.61E-02 1.956-01 2.18E-09
1.13E-11)( 4.936-06) 1.B4€-05 ( 6.2BE-02)C 6.47€-02)( 8.56E401) 1.47E+03  2.17E+03 ( 1.816-01) 1.44E¢02 1.04E+01
3.64E-09° 2.89€-06* 2.026-05% 3.726-02* S5.656-02* 7.4TE+01* 1.4SEe03  2.196403  5.726-02% 1.46E+02  1.06£+01

~

10 .6012 6611 7329 .8207 -9303 1.0710 1.2583 1.5197 1.9099 2.5551 3.8260
16632.3 15126.1 13643.6 12184.7 10749.1 9336.7 ™7.1 6580.2 5235.8 3913.7 2613.7
3.936-17  6.19E-14  7.94E-11  1,026-08 9.75E-07 B.52E-05 1.426-02 1.91E-01 3.226-01 2.20E-03 9.48E-02

2.5371 J.2137 1.1629 2.1031 1.1572 2.1709 1.6867 1.53% 1.661 1.015¢9 1.3185
4.62E-03  1.34E-04 2.40E-01 2.57€-02 2.426-01 2.036-02 8.906-02 1.256-01 1.47E-01 2.84E-0! 1.91E-01
7.83E-15)C 7.80E-15)¢ 2.36E-05)( 2.48E-05)( 1.44E-01)( 5.76E-02)(C 1.14E+02) 1.74E+03  2.04E+03 ( 2.15E+01) 1.256+02
1.026-10* 8.16E-08* 1.29£-05* 1.556-04* 8.34E-02* 2.31E-01* O.B86+01 1.726403 2.07e+03  1.94E+01* 1,25€+02

-~

11 .5548 .6054 L6651 7366 .8237 9321 1.0708 1.2544 1.5088 1.8848 2.4966
18024.1 16517.8 15035.4 13576.5 12140.9 10728.4 9338.9 7972.0 6627.6 5305.5 4005.5
1.32E-15 8.13E-15 2.00E-13  3.626E-10 2.14E-08 2.50E-06 1.106-04 1.90E-02 2.236-0% 2.97E-01 1.21E-02
1.3209 1.7196 3.8656 1.2709 2.233 1.2552 2.2607 1.7021 1.5503 1.47464 1.2161
1.90E-01 8.19€-02 1.836-06 2.06E-01 1.616-02 2.11E-01 1.45E-02 B.56E-02 1.226-01 1.44E-01 2.24E-01
5.69E-10 ( 4.97TE-10)( 3.68E-18)( 7.B1E-05)( 2.01E-05)C 2.78E-01)( 3.83E-02)( 1.43E+02) 1.98E+03  1.85€+03  7.87+01
5.90E-10* 1.87E-11* S5.19€-07* 4.01E-05* 7.426-04* 1.61E-01* 6.76E-01* 1,226402 1.96£+03  1.89£+03  7.31E+01

12 5158 5592 .6097 .6693 L7404 .8269 .9343 1.0710 1.2512 1.4992 1.8621
19388.9 17882.7 16400.3 149461.4 13505.8 12093.3 10703.7 9336.9 7992.5 6670.3 5370.4
1.66E-16 1.71€-16 7.81€-16 1.28E-13 1.306-09 3.63E-08 S.60E-06 1.27E-04 2.43E-02 2.54E-01 2.49€-01

1.2686 .9205 1.7458 7. 1.3647 2.4136 1.3378 2.379 1.7183 1.5615 1.4889
2.07e-01 3.07e-01 7.65€-02 7.17€-27 1.77E-01 7.88E-03  1.85€-01 9.06E-03 8.21E-02 1.19E-01 1.39¢-09
9.22E-11 ( 1.87E-10)( 4.08E-09)( 0.00E+00)( 2.03E-04)( B.07E-06)( &.76E-01)( 1.726-02)( 1.69€+02) 2.18E+03  1.64E+03
8.79E-11*  1.37E-10* 4.79E-11" 2.66E-06" 9.70E-05* 2.68£-03* 2.74E-01* 1.61E+00* 1.426+02 2.16E+03  1.69E+03

13 4825 .5203 .5637 .6143 6737 7645 8304 .9368 1.0m7 1.2487 1.4907
20727.1 19220.8 17738.4 16279.5 14843.9 13431.4 12061.9 10675.0 9330.6 8008.5 6708.5
4.8YE-16  1.45E-16  1.93E-16 2.83t-13  1.52E-13  3.87E-09 4.926-08 1.13E-05 1.296-04 2.978-02 2.B2E-0%

1.2920 1.2086 7697 1.9307 -9.2188 1.4500 2.6883 1.4100 2.5474 1.7353 1.5731
1.99€-01 2.26E-01 3.356-01 4.S2E-02 O0.00E+00 9.51E-01 2.30£-03 1.63E-01 4.426-03 7.86£-02 1.16E-01
3.316-10 ( 1.06€-10)¢ 2.45E-10)( 5.0SE-09)( 0.006+00)¢ &.32€-04)( 9.17E-O7)( 7.38£-01)¢ 4.13E-03)( 1.91£+02) 2.34E+03
3.356-10* 1.21E-10* 7.63E-11" 1.26€-08° 1.03€-05* 1.86E-04° 7.95E-03 4.20E-01* 3.356+00* 1.57E+02 2.33E+03

14 .4538 4870 5249 .5685 .6190 .6783 .T489 8343 9397 1.0730 1.2469
22038.6 20532.3 19049.9 17591.0 16155.4 14762.9 13353.4 11986.5 10642. 1 9320.0 8020.0
8.686-16 2.03E-17 1.62E-15 B8.40E-16 9.92€-13 6.2BE-12 9.956-09 5.03t-08 2.09€-05 1.12E-04 3.51E-02
1.2782 1.4596 1.3200 1.2259 2.0684 -1.3137 1.5307 3.18% 1.4752 2.8062 1.7533
2.04E-01  1.48E-01 1.91E-01 2.21E-01 2.90€-02 S5.13£-03 1.286-01  1.63E-04 1.43€-01  1.28E-03  7.50€-02
7.826-10 ( 7.7BE-12)( 7-23E-10)C 4.STE-10)( 7.12€-09)C 1.07-09)( 7.84E-04)( &.64E-09)( 1.05E+00)( 3.03E-04)( 2.06E+02)
7.84E-10° 1.00E-11* 6.49E-10* 2.64E-12* 1.04E-O7* 3.26E-05* 2.88£-04* 2.026-02* 5.85E-01* 6.24E+00™ 1.66£+02

15 4288 4584 4918 .5298 5734 .6239 .6831 L7535 L8384 .9430 1.0747
23323.6 21817.3 20334.9 18876.0 174640.4 16028.0 14638.4 13271.5 11927.1 10605.0 9305.0
9.57E-17  9.506-17 1.04E-15  2.66E-15  1.69E-16 2.82E-12 5.24E-11  2.25E-08 3.16E-08 3.59E-05 7.91E-05
1.2719 1.1722 1.1845 1.3548 1.46690 2.2611 -.0113 1.6098 4.3896 1.5358 3.2694
2.06€-01 2.37E-01 2.34E-01 1.80E-01 1.45€-01 1.45€-02 2.25€-01 1.07e-01 2.336-08 1.26E-01 9.55€-05
1.046-10 1.13E-10 9.70E-10 ( 1.17E-09)C 3.83E-09)( 4.59E-09)C 1.69€-05)C 1.226-03)( 5.87E-17)( 1.39E+00)( 1.18€-06)
1.05€-10 1.10E-10* 9.00E-10* 1.04E-09* 6.38E-11* 6.19E-07" B.B6E-05* 3.38E-04* &.56E-02* 7.42e-01° 1.07€+01*

68




Table 7. Radiative transition parameters for Np a 'll;-a’ 'T7.
quantities are Ayynr (pm), vyrgr (em™1), qurgrr, Fyryn (A), R.(Fyryn) (electric dipole moment
atomic units), Ay+y» (s~1) calculated by the r-centroid method, and A4, (s™!) calculated
by integrating [ ¥, R.(r)¥y~dr. - Continued

L AAY od 1

10

1

12

-~

-6.5601
-1529.0
4.67€-02
1.1837
2.34€-01
-3.706+01
-3.67E+0

-120.3022
-83.1
5.58E-04
9748
2.94E-01
-1.13€-04
-1.21€-04*

7.4870
1335.7
7.94E-02
1.2432
2.15€-01
1.77e+00
1. 77401

3.6665
2727 .4
6.89€-02
1.3323
1.87e-01
9.87€+01
9.88E+01

2.4436
4092.3
2.628-02
1.2687
2.07¢-01
1.56€+02
1.47TE+02

1.8415
5430.4
2.461€-01
1.5047
1.35€-01
1.436+03
1.48€+03

1.4833
6741.9
3.08¢-01
1.5851
1.138-01
2.46E+03
2.46E403

1.2458

8026.9
4.03e-02

1.7725
7.12€-02
2.14E+02)
1.68E+02

12
-3.5902
-2785.3

7.82€-02
1.1617
2.4TE-01
-4.1TE+02
-4 . 16E+02

-7.4659
-1339.4
2.57€-02
1.1981
2.29€-01
-1.326+01
-1.30E+01

126.0224
7.4
7.09€-03
1.1493
2.45E-01
4.29€-04
4.33E-04*

6.7976
1%71.1
8.71E-02
1.2527
2.128-0
2.52E+01
2.51E+0

3.5261
2836.0
4.58E-02
1.3492
1.81-01
6.96€+01
6.98E+01

2.3957
41741
&.15€-02
1.2949
1.99¢-01
2.461E+02
2.29€+02

1.8230
5485.6
2.15€-01
1.5220
1.306-01
1.226+03
1.28€+03

1.4770
6770.6
3.32e-01
1.5974
1.10€-01
2.54E+03
2.55€+03

13
-2.4875
-4020.0

7.386-02
1.1089
2.57E-01
-1.28E+03
-1.28E+03

-3.8848
-2574.1
6.31E-02
1.1499
2.64E-01
-2.60E+02
-2.59€+02

-8.6554
-1155.4
1.08€-02
1.2211
2.22e-01
-3.33e+00
-3.28E+00

42.29%
236.4
1.81E-02
1.1807
2.35¢6-01
2.6TE-02
2.68€-02

6.2450
1601.3
8.77€-02
1.2618
2.09€-01
3.19€+01
3.18E+01

3.4021%
2939.4
2.7E-02
1.3720
1.74€-01
4.26E+01
4.28E+01

2.3524
4250.9
5.58¢-02
1.3113
1.93e-01
3.258+02
3.10€+02

1.8064
5535.9
1.91€-01
1.5410
1.25€-01
1.02€+03
1.09€403

1%
-1.9108
-5233.3

5.27€-02
1.0807
2.85€-01
-2.15€+03
-2.16E+03

-2.6403
-3787.4
7.12€-02
1.1158
2.55€-01
-1.02e+03
-1.02€+03

-4.2219
-2368.6
4.66E-02
1.1591
2.462E-01
-1.46E+02
-1.45E402

-10.2369
-976.9
2.42€-03
1.2801
2.03¢-01
-3.78E-01
-3.66E-01*

25.7719
388.0
3.04E-02
1.1970
2.30€-01
1.90¢-01
1.906-01

5.7933
1726.1
8.26E-02
1.2709
2.06€-01
3.66E+01
3.65E+01

3.2920
3037.6
1.38€-02
1.4070
1.64E-01
2.10€+01
2.126+01

2.3134
4322.7
6.79€-02
1.3230
1.90€-01
& .00E+02
3.826+02

15
-1.5564
-6425.3

3.20€-02
1.0557
2.726-01
-2.56E+03
-2.57E+03

-2.0083
-4979.4
5.76€-02
1.0871
2.638-01
-2.00E+03
-2.00€+03

-2.8085
-3560.6
6.45E-02
1.1230
2.53E-01
-7.52E+02
-7.50E+02

-4.6108
-2168.8
3.10€-02
1.1700
2.38¢-01
-7.2TE+01
-7.20E+01

<12.4385
-804.0
3.37E-06
<1.46890
2.29€-03
(-3.72e-08)
-9.55€-03

18.7209
534.2
4.17€-02
1.2088
2.26E-01
6.57€-01
6.56€-01

5.4181
1845.7
7.36E-02
1.2802
2.03g-0%
3.87e+01
3.85E+01

3.1942

3130.7
$.28€-03

1.4743
1.64E-01
6.77E+00
6.87E+00*

16
-1.3165
-7596.1

1.75€-02
1.0331
2.79e-01
-2.42E+03
~-2.43E+03

-1.6260
-6150.2
3.86E-02
1.0618
2.71E-01
-2.6TE+03
-2.6TE+03

-2.1135
~4731.4
5.93€-02
1.0937
2.61E-01
-1.74E+03
<1.74E+03

-2.9943
-3339.7
5.48E-02
1.1307
2.50€-01
~5.18E+02
-5.16E+02

-5.0638
-1974.8
1.80E-02
1.1840
2.34¢-01
-3.06E+01
-3.02E+01

-15.7068
-636.7
2.288-03
1.0903
2.62E-01
-1.64E-01
-1.69¢-01*

14.8185
674.8
5.04€-02
1.2185
2.23e-01
1.56€+00
1.55€+00

5.1024
1959.9
6.236-02
1.2900
2.00€-01
3.81e+01
3.79¢e+01

69

7
-1.1634
-8745.9

8.94E-03
1.0124
2.85e-01
-1.96E+03
-1.98€+03*

-1.3699
-7300.0
2.298-02
1.0391
2.77e-01
-2.T8E+03
-2.79E+03

-1.7003
-5881.2
4.38¢-02
1.0681
2.69€-01
-2.61E+03
-2.62E+03

-2.2274
~4489.5
5.79€-02
1.1004
2.59€-01
-1.43e+03
-1.43E+03

-3.2004
-3124.6
4.36€-02
1.1389
2.48¢-01
-3.318+02
-3.29€+02

-5.5976
-1786.5
8.36E-03
1.2054
2.27¢-M
-9.95€+00
-9.77e+00*

-21.0533
-475.0
7.70€-03
1.1436
2.46E-01
-2.03e-01
-2.05e-01*

12.3451
810.0
5.58¢-02
1.2273
2.20€-01
2.91€+00
2.90€+00

For each v'~v"” band, the listed

18
-1.0127
-9874.9

4.35-03
9934
2.90¢-01
=1.42E+03
= 1.44E+03*

-1.1864
-8429.0
1.26€-02
1.01a3
2.83-01
-2.45€+03
-2.48E+03

-1.4265
-7010.2
2.83€-02
1.0451
2.76E-01
-3.00E+03
-3.01E+03

-1.779¢
-5618.4
4.73e-02
1.0743
2.67E-01
-2.43E+03
-2.43E+03

-2.3510
-4253.5
5.36€-02
1.1073
2.57-01
-1.11E+03
-1.11€+03

-3.4300
-2915.4
3.23e-02
1.1481
2.45E-01
-1.94E+02
-1.93E+02

-6.2347
-1603.9
2.50e-03
1.2512
2.12¢-01
-1.88E+00
-1.826+00*

-31.3580
-318.9
1.47€-02
1.1655
2.40€-01

19
-.9105
-10983.0
2.05¢-03
9759
2.94€-01
~9.51E+02
-9.61E+02*

-1.0485
-9537.1
6.54€-03
9993
2.8%-01
-1.91€+03
-1.92e+03*

-1.2318
-8118.4
1.67€-02
1.0242
2.81€-01
-2.86E+03
-2.886+03

-1.4866
-6726.6
3.31E-02
1.0512
2.74E-01
-3.06€+03
-3.07e+03

-1.8651
-5361.7
&.B6E-02
1.0807
2.65€-01
-2.14E+03
-2.14E+03

-2.4853
-4023.6
4.72e-02
1.1%464
2.55¢€-01
-8.12E+02
-8.09€+02

-3.6872
-er2.1
2.18€-02
1.1588
2.426-01
-1.03€+02
-1.02e+02

-7.0073
-1627.1
1.17€-04
1.5746
1.16€-01

-1.19€-01 (-1.85E-02)

-1.12¢-01

-1.23€-02°

20
-.8285
-12070.6
9.44E-04
L9596
2.98E-01
-5.98E+02
-6.05€+02*

- 9612
-10624.7
3.27€-03

9817

2.93-01

-1.36E+03
-1.38E+03*

-1,0863
-9205.9
9.25€-03
1.0051
2.86E-01%
-2.40€+03
-2.42E+03"

=1.2797
-7814.1
2.10€-02
1.0302
2.80€-01
-3.17e+03
-3.18e+03

-1.5506
-6449.3
3.70€-02
1.0573
2.72e-01
-2.97€+03
-2.986+03

-1.9565
-5111.1
4.78E-02
1.0872
2.63€-01
-1.79€+03
-1.79E+03

-2.6318
-3799.6
3.94€-02
1.1220
2.53e-01
-5.61E+02
-5.58E+02

-3.9767
-2514.6
1.31€-02
1.1724
2.37¢-01
~&.75E+01
-4 .68E+01

21
~.7612
-13137.6
& .29E-04
R 773
3.02e-01
-3.59€+02
-3.64E+02*

~.8553
-11691.7
1.59€-03
9653
2.97e-01
~9.10€+02
-9.20€+02*

-.9734
-10272.9
4.90€-03

9875

2.91E-01

-1.83€+03
- 1.84E+03*

-1.1260
-8881.1
1.24€-02
1.0110
2.85E-01
-2.85€+03
-2.87€+03

-1.3304
-7516.3
2.51€-02
1.0362
2.78t-01
-3.336+03
-3.35E+03

-1.6186
-6178.1
3.95€-02
1.0635
2.70E-01
-2.76E+03
-2.76E+03

-2.0548
-46866.6
4.S0E-02
1.0939
2.61€E-01
-1.43€+03
-1.43€+03

-2.7920
-3581.6
3.11e-02
1.1303
2.50€-01
-3.63€+02
-3.60€+02




Table 7. Radiative transition parameters for N, a 11'1, -a’ IE; .
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16

17

18

19

20

21

For each v'-v"” band, the listed

quantities are Ayy» (um), vyryn (em~1), Qo Tury? (A), Re(Fyryn) (electric dipole moment
atomic units), Ay, (s71) calculated by the r-centroid method, and Ayign (s™1) calculated
by integrating [ ¥, R.(r)y,»dr. - Continued

0

.4068

24582.3

2.62E-16

1.2692

2.07-01

3.37-10
3.37e-10*

.3874
25814.8
7.23€-16
1.2646
2.08e-01
1.09€-09
1.09€-09*
3701
27021.4
2.83e-16
1.2560
2.11€-01
5.04€-10
5.04E-10*

.3546
28202.1
1.33e-17
1.317¢
1.91€-01
2.29E-11
2.226-11*

3406
29357.2
3.77e-16

1.2695
2.07e-01
8.26E-10
8.26€- 10"

.3280
304856.8
4.62€-16
1.2609
2.09¢-01
1.16€-09
1.16E-09*

1

4333

23076.1

2.09€-16

1.2151

2.24€-01

3.61€-10
3.58¢-10*

4114
24308.6
1.60€-16
1.2050
2.27¢-01
2.40E-10
2.3%c-10*

3919
25515.1
3.27e-18
1.0007
2.88¢-01
9.11€-12
9.16E-12*

3746
26695.9
5.73€-17
1.2702
2.06€-01
9.41E-11
9.46E-11*

359
27851.0
1.16€-16
1.232
2.18€-01
2.428-10
2.42E-10*

.3451
28980.6
6.24E-17
1.202t
2.28E-01
1.60€-10
1.60€-10*

2
4631
21593.6
1.18€-16
9797
2.93e-01
2.07e-10 ¢
2.02E-10*

4381
22826.1
4.84€E-17
1.6131
1.06€-01
1.326-11 (
1.27e-11*

4161
24032.7
1.07e-16
1.37
1.72e-01
8.97€-11 (
9.21E-11*

3966
25213.4
6.40€-18
1.2304
2.19¢-01
9.98€-12
1.06€-11*

3792
26368.5
3.45€-17
1.3889
1.69€-01
3.66E-11
3.58E-11*

.3637
27498.1
5.56€-17
1.3469
1.82¢-01
7.78€-11
7.726-11*

3
4967
20134.7
7.78-16
1.0836
2.64E-01
8.99€-10)
7.54E-10*

4680
21367.2
1.86E-17
-.0693
2.07e-01
1.57e-11)¢
1.19€-10*

6430
22573.8
2.31€-18
3.7M80
4.83E-06
1.25e-21)
1.328-11*

4210
23754.5
2.02¢-17
.9280
3.06€-01
5.12¢-11
4.98E-11*

L4015
24909.6
9.856-17
1.2556
2.11E-0
1.37-10
1.33e-10*

3840
26039.2
5.69E-17
1.3093
1.9%€£-01
7.68E-11 ¢
7.4TE-11*

4
.5348
18699.1
5.14€-15
1.4165
1.61E-01
1.76€-09 (
1.68€-09*

.5017
19931.7
3.65€-15
1.1383
2.48E-01
3.60€-09)(
3.00€-09*

4T3
21138.2
9.99€-16
.9330
3.05€-01
1.77€-09 (
1.65€-00*

44680
22318.9
2.47€-16
8345
3.25e-01
5.87-10 (
6.01E-10*

4260
23474.0
4.87€-17
87
3.186-01
1,29€-10 (
1.27e-10*

4064
246603.7
2.17€-18
1.5010
1.36E-01
1.21E-12)¢
2.03e-12*

]
5788
17286.7
8.51E-14
1.6464
9.82E-02
8.60E-09)¢
7.12€-10*

.5400
18519.2
1.228-%
1.4180
1.60€-01
4.028-09)¢
4.708-09*

.5070
19725.8
1.078-14
1.1628
2.40€-01
9.638-09)(
7.95€-09*

4783
20906.5
2.42E-15
.9305
3.05€-01
4.17E-09)(
3.74E-09*

4533
22061.6
2.39e-16
.6258
3.46€-01
6.21E-10)¢
T.44E-10*

4312
23191.2
9.206-18
2.2595
1.46E-02
4. 94E-14)
2.89€-13

é 7
.6290 6882
15897.1 14530.2
5.36E-12  2.59¢-10
2.5477 .5253
4.41E-03  3.44E-01
8.49€-10) 1.90E-04 (
2.83€-06* 2.09€-04*

.5838 6344
17129.6 15762.7
3.806-13  8.586-12
1.7754 2.9954
T.06E-02 4.71€-04
1.936-08)¢C 1.51E-11)¢(
1.226-08* 1.03E-05*

.5454 .5893
18336.2 16969.3
1.038-14  1.49E-12
1.4552 1.8799
1.49€-01  5.26E-02
2.87€-09)( 3.86E-08)(
5.71€-09* 8.53t-08°

5124 .5510
19516.9 18150.0
1.91E-1%% 7.07e-16
1.2053 1.5658
2.27e-01  1,18¢-01
1.48E-08)( 1.20E-10)¢
1.17e-08* 4.97e-09°

.4837 .5180
20672.0 19305.1
4.6TE-15  3.14E-%
L9750 1.293¢
2.94€-01  1.99€-01
T.24E-09)( 1.81E-08)¢
S.94E-09* 1.41E-08"

4587 6894
21801.6 20634.7
3.51E-16  7.85E-15
.6710 1.0745
3.44E-01  2.67TE-O01
B8.71E-10 ( 9.69E-09)(
8.80E-10" 6.89€-09*

8 9
7584 8429
13185.8 11863.7
4.5TE-08 3.226-09
1.60114 13.2760
8.80E-02 0.00£+00
1.64E-03)( 0.00€+00)¢
2.57E-04* 9.29-02*

6936 7636
14418.3 13096.2
9.726-10  8.35¢-08
8326 1.778
3.25€-01  7.01e-02
6.26E-04)( 1.87E-03)(
4.35E-04* S5.37¢-05

6400 6992
15624.9 14302.8
8.93t-12  3.02E-09
3.9652 1.0398
7.64E-07 2.77E-01
4.03E-17)( 1.37E-03)¢(
3.18E-05* 8.03E-04*

.5950 .6458
16805.6 15483.5
4.198-12  3.10€-12
1.9958 8.1076
3.68E-02 2.45€-29
5.47T€-08)( 0.00E+00)¢(
4.626-07* 8.61E-05*

.5568 .6010
17960.7 16638.6
3.60E-9¢ 1.07-13
1.5092 2.1233
1.34E-01  2.40€-02
7.55€-09)( 5.736-08)¢
2.21E-09* 1.94E-06*

.5238 .5628
19090.3 17768.2
2.74E-16 4 .66E-13
1.4712 1.5530
1.456-01  1.22¢-01
8.06E-09)( 7.86E-08)(
5.93E-09* 1.97T-10*

*The Einstein coefficients for this band may have limited accuracy, since the Franck-Condon
factor is less than 0.01 (see text).

70

10
9466
10563.7
5.77E-05
1.5937
1.11€-01
1.70£+00)
38.51e-01*

8677
11796.2
2.80E-08
-3.6871
1.57€-09
2.30E-19)
1.73e-01*

7691
13002.8
1.38€-07
1.8762
5.32¢-02
1.73-03)
1.16E-04*

.7050
14183.5
8.08-09
1.1962
2.30e-01
2.4TE-03)
1.31€-03*

.6519
15338.6
3.60E-12
-7.6198
6.23E-35
0.00E+00)
2.07E-04*

.6072
16468.2
2.29-11
2.2826
1.33€-02
3.69€-08)
6.90E-06*




Table 7. Radiative transition parameters for N2 a !M;—a’ 'S;. For each v'-v” band. the listed
quantities are Ayryn (Hm), Vyryr (em™1), guiyrr, Fyrpn (K), R (#y1yn) (electric dipole moment
atomic units), Ay (57!) calculated by the r-centroid method, and A4, {s=1) calculated
by integrating [ 4';: Re(r)¥y~dr. — Continued

v 1 12 13 % 15 16 17 18 19 20 21
16 1.0769  1.265  1.4718 17917 2.2782  3.1070  4.8338  10.6405 -59.3916  -7.9623  -4.3049
9285.6  8029.3  679%.6  S581.6  4389.4  3218.6  2068.7 939.8  -168.4  -1255.9  -2322.9

3.70€-05 4.S0€-02 3.54E-01 1.70e-01 7.71€-02 9.906-04 5.036-02 5.80€-02 2.206-02 6.31E-04 6.56E-03

4.3673 1.7929 1.6101 1.5620 1.3316 1.6900 1.3006 1.2356 1.1795 1.0017 1.1924
2.B2E-08 6.74E-02 1.07E-01  1.196-01  1.87E-01 8.82€-02 1.97E-01 2.17e-01 2.356-01 2.87E-01 2.31E-0%
4.T9E-14)( 2.14E+02) 2.58E+03 8.51E+02 4.626+02 ( 5.21E-01) 3.50E+01 4.61E+00 -2.36£-02 -4.18£-01 -1.78E+01
1.716+01% 1.62E402 2.60E+03  9.15E402 4.41CE+02 4.46E-01* 3.48E+01  4.59FE+00 -2.36E-02 -4.4BE-01* -1.74E+01*

~

17 9507  1.0797  1.2458  1.4676  1.7787  2.2466  3.0291 4.6033  9.3970 -427.9173  -9.1712
10518.2  9261.9  B8027.2  6813.9  5621.9  &451.1 3301.3  2172.4  1066.2 <B4 -1090.4
8.71E-05 4.25E-06 4.90E-02 3.75E-01 1.526-01 8.336-02 3.176-05 3.886-02 5.71E-02 2.86£-02 3.27E-03
1.6507  10.6530  1.8148  1.6232 1.5849  1.3380  -.7378 1312 1.2436  1.1902  1.1054

9.726-02 0.00E+00 6.34E-02 1.046-01  1.13E-0%  1.85€-01 4.426-02 1.936-01 2.156-01 2.326-01  2.586-01
1.94E+00)¢ 0.00E+00)( 2.06E+02) 2.S9E+03  7.01E+02 5.096+02 ( 4.51E-03) 3.00E+01  6.44E400 -7.96E-05 -1.14E+00
B.70E-01% 2.5BE+01* 1.50E+02 2.626403  7.66E+402 4.B5E+02  1.44E+00% 2.996+01 6.41E+00 -7.96E-05 -1.17£+00*

-~

18 .8529 .9553 1.0830 1.2668 1.46645 1.7675 2.2184 2.9595 4.4039 8.4518 86.0763
11724.7 10468.4 9233.7 8020.5 6828.5 5657.7 4507.8 3378.9 2270.7 1183.2 116.2
2.7TE-07 1.24E-04  “.06€-05 5.21E-02 3.94E-01 1.37E-0t 8.67E-02 1.48E-03 2.856-02 5.406-02 3.39€-02

-.3929 1.7083 -4.6256 1.8386 1.6368 1.6098 1.3425 1.0305 1.3261 1.2515 1.1993
1.11€-01  8.43€-02 7.96E-15 S5.93E-02 1.01£-01 1.07e-01 1.84E-01 2.80E-01 1.89E-01 2.12E-01 2.29¢-01
1.126-02)( 2.05E+00)( 1.07E-27)( 1.91E+02) 2.57E+03 ( 5.75E+02) 5.42E+02 9.02E+00 2.41E+01 B8.17E+00 S5.65E-03
2.99E-01* 7.66E-01* 3.70£+01* 1.31€+02 2.62E+403 6.40E+02 S5.14E+02 B.67E+00* 2.40E+01 8.13E+00 5.64E-03

~

19 TT49 .8584 .9602 1.0868 1.2486 1.4623 1.757% 2.1932 2.8973 4.2303 7.707
12905.5 11649.2 10414.5 9201.2 8009.2 6838.4 5688.6 4559.6 3451.4 2363.9 1296.9
2.04E-07 1.11€-06 1.67e-04 9.B6E-05 5.41E-02 4.126-01 1.256-01 8.756-02 4.48E-03 1.98E-02 4.92E-02

1.9938 6202 1.7684 -.5650 1.8646 1.6507 1.6367 1.3451 1.1657 1.3428 1.2594
3.71€-02 3.33e-01 7.20e-02 7.26E-02 5.506-02 9.726-02 1.01E-01  1.83E-01 2.396-01 1.83£-01 2.106-01
1.226-03)( 3.95E-01)( 1.98€+00)( B.21E-01)( 1.706+02) 2.52E+03 ( &4.72E+02) S5.61E+02 2.14E+01 1.78£+01 9.57E+00
1.75E-03* 4.79E-01* 5.38E-01* 5.07e+01% 1.07E+02 2.59E+03 5.35€+02 5.29€+02 2.056+01* 1.78E+01 9.52E+00

~

20 712 .7810 8643 9656 1.0912 1.2510 1.4612 1.7499 2.1708 2.8417 4.0783
14060.5 12804.2 11569.5 10356.3 9164.3 7993.5 6843.7 5714.7 4606.5 3519.0 2452.0
1.926-08 2.68E-07 3.16E-06 2.13E-04 3.24E-04 5.486-02 4.29E-01 1.17e-01 B8.62E-02 8.356-03 1.29e-02

1.3245 2.1460 -8075 1.8333 -3625 1.8934 1.6651 1.6651 1.3455 1.2189 1.3646
1.89€-01 2.21E-02 3.29E-01 6.02E-02 3.24E-01 5.05E-02 9.396-02 9.396-00 1.83E-01 2.236-01 1.77E-01
3.88E-03)( 5.60€-04)( 1.07E+00)( 1.73€+00)( 5.31E+01)( 1.45E+402) 2.46E+03 ( 3.BBE+02) S5.696+02 3.656+01  1.20E+01
1.87E-03* B.01E-03* 7.17E-01* 2.42E-01* 6.65E+01* 8.10E+01 2.54E+03  4.49€+02 5.33E402 3.54E+01* 1.20€+01

~

21 .6583 nn 7875 .8706 9714 1.0961 1.2542 1.6611 1.7433 2.1512 2.7920
15190.2 13933.9 12699.2 11485.9 10293.9 9123.1 ™73.3 6844.3 5736.¢ 4648.6 3581.6
9.40E-11  4.126-08 3.026-07 7.426-06 2.55E-04 7.54E-04 S5.40€-02 4.46E-01 1.11E-01  8.30e-02 1.26€-02
-1.0060 1.4376 2.3649 1.0422 1.9062 .7826 1.9259 1.6800 1.6947 1.3431 1.2505
1.78E-02  1.54E-01 9.62E-03  2.76€-01  4.86£-02 3.33E-01 4.586-02 9.056-02 8.726-02 1.83E-01 2.13E-01
2.126-07)¢ 5.396-03)C 1.16E-04)( 1.74E+00)( 1.33E+00)C 1.29€+02)( 1.16E+02) 2.37E+03 ( 3.236+02) S5.68E+02 5.29€+01
4.66E-04* 2.25E-03* 2.4BE-02 1.00E+00* 1,83E-02* B.41E+01* S.44E+01  2.4BE+03  3.82E+02 5.26E+02 5.16E+01%

~

*The Einstein coefficients for this band may have limited accuracy. since the Franck-Condon
factor is less than 0.01 (see text)




Table 8. Radiative transition parameters for Ny w 1A~

Vi

0

m

quantities are Ayrgn (um), vyryw (em™1), guin, Fyron (l{q).
atomic units), Ay'y» (s™!) calculated by the r-centroid method, and Ay~ (s~!) calculated
by integrating [ ¥}, R.(r)¥,dr.

0
3.6400
2747.3
6.77€-01

1.2493
2.12-01
1.286+03
1.28E+03

2.3348
4283.0
2.44E-01
1.1897
2.28£-01
2.026+03
2.03E+03

1.7256
5795.0
&.16E-02
1.1419
2.39€-01
1.38E+03
1.40E+03

1.379
7283.8
1.36€-02
1.10%
2.47E-01
6.48E+02
6.60€+02

1.1429

8749.4
2.85€-03

1.0662
2.53€-01
2.4TE+Q2
2.53E+02*

9811
10192.3
5.89€-04
1.0352
2.57€-01
8.35€+01
8.59€+01*

8611
11612.7
1.23€-04
1.0078
2.60E-01
2.64E+01
2.72E+01"

L7686
13010.9
2.62E-05
.o837
2.63€-01
8.07+00
8.35€+00°

1
9.2512
1080.9
2.82€-01

1.3140
1.94€-01
2.TE+0
2.736+01

3.8217
2616.6
2.55E-01
1.2634
2.08E-01
4.02E+02
3.97E+02

2.4221
4128.7
2.87-00
1.1976
2.26€-01
2.096+03
2.08E+03

1.7802
5617.4
1.23-31
1.1684
2.37¢-0%
2.49E+03
2.51€+03

1.4118
7083.1
3.84E-02
1.1075
2.46E-01
1.67€+03
1.70€+03

1.1729
8526.0
1.04E-02
1.0721
2.526-01
8.31e+02
8.49€+02

1.0054

9946.4
2.65€-03

1.0410
2.56E-01
3.488402
3.57€+02*

.8815
11344.5
6.57€-04
1.0136
2.60€-01
1.31€+02

1.356+02¢ 8.57e+02*

2

-17.9347
-557.6
3.87¢-02
1.3963
1.69€-01
-3.86E-01
-3.90£-01

10.2240
978.1
3.96E-01
1.3232
1.91E-01
2.75€+01
2.76E+01Y

4.0158
2490.2
6.46E-02
1.2892
2.01€-01
8.16E+01
7.90€+01

2.5133
3978.9
2.39€-01
1.2064
2.24E-01
1.53E+03
1.52€+03

1.8367
S4bt. 6
1.60€-01
1.1552
2.36€-01
2.91E+03
2.936+03

1.4519
6887.5
6.70€-02
1.1136
2.44E-01
2.65E+03
2.69£+403

1.2037
8307.9
2.27E-02
1.0730
2.51E-01
1.66E+03
1.69£403

1.0303
9706.0
6.91E-03
1.0468
2.56€-01
B.36E+02

(

3
-4.6118
-2168.3

1.95€-03
1.5138
1.326-01

&
-2.6657
~3751.4

2.64E-05
1.7438
7.13€-02

H
-1.8843
-5306.9

&.226-10
11.7050
0.00€+00

6
-1.4631
-6834.8

2.84E-09
1.5962
1.09€-01

For each v'—v"” band, the listed

7
-1.1997
-8335.3

2.06E-12
-.8297
1.05€-03

8
-1.0195
-9808.5

3.836-13
2.0385
2.426-02

9
-.8885
-11254.4
6.43E-15
1.3095
1.95€-01

Re(Fyryn) (electric dipole moment

10
-. TN
-12673.1
2.20€-16
1.4561
1.50£-01

~7.096-01 (-1.44E-02)( 0.006+00)(-2.16E-05)(~2.66E-12)(-4.28-10)(-7.07E-10)(-2.05E-11)
-7.04E-01* -9.27E-03* -1.14E-03* -0.09E-06° -2.066-06* -1.106-08° -6.41E-10* -B8.46E-13*

-15.8060
-832.7
9.56€-02
1.4050
1.66E-01
-1.35€+00
-1.36E+00

11.37%
879.4
&.14E-01
1.3330
1.88¢-01
2.02E+01
2.02€+01

4.2227

2368.1
3.46€-03

1.4228
1.60€-01
2.39€+00)
2.04E+00*

2.6084
3833.8
1.65€-01
1.2166
2.21€-01
9. 186402
9.06€+02

1.8951
5276.7
1.70€-01
1.1626
2.34E-01
2.TTE+Q3
2.TTE+03

1.4932
6697.1
9.22¢-02
1.119¢
2.43E-01
3.32e403
3.35€+03

1.2353
8095.2
3.80e-02
1.0839
2.50€-01
2.55€+03
2.60€+03

-4.5131
-2215.7
6.786-03
1.5261
1.29€-01

-2.6517
-31n.2
1.11E-04
1.7653
6.66E-02

-1.8871
-5299.1
2.76E-09
-7.6412
0.00€+00

~1.4707
-6799.6
1.93¢-08
1.6464
9.49€-02

-1.2088
-8272.8
3.72e-11
.0045
6.03€-02

-1.028¢9
-9718.7
2.89E-12
2.2033
1.15€-02

-.8979
-11137.5
3.57-1

1.5287
1.28-01

-2.506+00 (-5.36E-02)( 0.00E+00)(-1.11E-04)(-1.55E-07)(-7.08E-10)(-1.64E-09)
~2.48E+00* -3.14E-02* -6.95E-03* -3.57¢-05* -1.66E-05* -1.836-07* -7.866-10*

-16.2110
-703.7
1.586-01
1.4140
1.63£-01
-2.96E+00
-2.99E+00

12.739
785.1
3.77€-01
1.3438
1.856-01
1.26€+01
1.26E+01

4.4430
2250.7
8.04E-03
1.1570
2.35€-01
1.03E+01

1.14E+01*

2.7074
3693.6
9.51€-02
1.2295
2.186-01
4 .60E+02
4.486+02

1.9554
5114.0
1.56€-01
1.1700
2.32-0
2.29€+03
2.28E+03

1.5356
6512.2
1.09¢-01
1.1263
2.626-01
3.57€+03
3.606403

~6.4265
-2259.1
1.47E-02
1.5346
1.26€-01

-2.6406
-3787.1
2.796-04
1.7886
6.17€-02

-1.8912
-5287.6
7.91E-08
-1.4596
8.94E-06

-1.4791

-6760.7

7.39£-08
1.6985
8.18€-02

-1.2185
-8206.6
3.09¢-10
4532
1.84E-01

-1.038¢9
-9625.4
1.16E-11
2.4129
3.85¢-03

<5.49E400 (-1.17E-01)(-1.89E-12)(-3.096-04)(-1.17€-05)(-3.10€-10)
-5.98E-02* -2.42E-02% -6.32E-05* -7.38E-05* -1.44E-06*

-5.426+00

-12.9802
~770.4
2.17¢-01
1.4232
1.60¢-01
~5.17e+00
<5.21E+00

14.3828
695.3
3.16E-01
1.3558
1.81€-01
7.07e+00
7.036+00

4.6769
2138.2
3.96€-02
1.2236
2.19€-01
3.77e+01
3.91E+01

2.8101
3558.6
4.36€-02
1.2488
2.12¢-01
1.80€+02
1.72E+02

2.0175
4956.7
1.29€-01
1.1782
2.31e-01
1.70€+03
1.68€+03

72

-4.3510
-2298.3
2.56E-02
1.5454
1.23e-01
-9.54E+00
-9.41E+00

-12.0097
-832.7
2.696-01
1.4328
1.57e-04
-7.8B0E+00
-7.86E+00

16.3871
610.2
2.49E-01
1.369%6
1.77E-01
3.59€+00
3.56€+00

4.9246
2030.6
7.65€-02
1.2646
2.14€-01
5.91E+01
6.03E+01

2.9165
3428.8
1.30£-02
1.2881
2.01€-01
4.326+01
3.97e+01

-2.6324
-37v8.8
5.41E-04
1.8142
5.67¢-02

-1.8968
-5272.0
5.50€-07

-.1812
3.06€-02

-1.4886
-6717.9
2.08e-07
1.7536
6.91€-02

-1.2290
-8136.7
1.66E-09
7315
2.52¢-01

(-1.93E-01)(-1.536-04)(-6.09€-04)(-1.156-04)
-B.10E-02% -6.32E-02* -4.69€-05* -2.37E-04*

«4.2860
-2333.2
3.90€-02
1.5565
1.20¢-01
~1.4bE+0N
<1.42E+01

-11.2327
-890.3
3.13e-01
1.4427
1.54€-01
-1.06€+01
~1.07€+01

18.8635
530.1
1.86€-01
1.3850
1.72e-01
1.66E+00
1.64E+00

5.1860
1928.3
1.07e-01
1.2576
2.10e-01
6.88£+01
6.95€+01

-2.6272
-3806.3
8.89€-04
1.8425
5.14E-02

-1.9040
-5252.2
2.29E-06
.3789
1.61E-01

-1.4990
-6671.0
&.T4E-Q7
1.8139
5.67-02

(+2.636-013(-1.74E-02)(-9.17E-04)
-8.17€-02* -1.37e-01* -3.60€-09*

-6.2312
-2363.4
5.43€-02
1.5679
1.17E-01
-1.97e+01
- 1.94E+01

-10.6042
-963.0
J.4TE-0N
1.4529
1.51€-01
-1.35E+01
-1.36E+01

21.9722
455.1
1.31€-01
1.4061
1.66E-01
5.88E-01
6.78-01

-2.6252
-3809.3
1.30€-03
1.8762
4.60E-02

-1.9127
-5228.1
7.10€-06
.6970
2.46E-01

(-3.07e-01)(-1.25€-01)
-5.69€-02% -2.59¢-01*

-4.1860
-2388.9
7.10€-02
1.5796

1.13e-01
~2.51E+01
~2.bE+01

-10.0931

-990.8

3.73e-01
1.46635
1.68E-01
~1.61E+01
-1.62¢+01

-2.6263
-3807.7
1.74€-03
1.9102
4.03€-02
(-3.15E-01)
-1.87e-02*

-4.1502
-2409.6
8.85¢-02
1.5917
1.10€-01
-3.02€+01
-2.96E+01




Table 8. Radiative transition parameters for N w 'A,-a 'l;. For each v'-v” band, the listed
quantities are Ayry (UM), Vyryn (cm™1), oo, Fyryn (A). Re(Fyrpn) (electric dipole moment
atomic units), Ayren (s71) calculated by the r-centroid method, and A/« (s™1) calculated

by integrating [ ¥, R.(r)yyndr. — Continued

v 1 1 13 1% 15 16 17 18 19
0 -.7110  -.64B1  -.5964  -.S531  -.S164  -.4B4®  -.4ST5 -.4336 - 4125
-14066.9 -15429.8  -16767.9  -18079.4 -19364.4 -20623.1 -21855.6 -23062.1 -24242.8
1.206-15  1.20E-15 2.65E-16 2.21E-17 1.906-16 8.26E-17 1.97E-18  7.35E-17  7.26E-17
1.1606  1.1534  1.0885  1.6056  1.29%63  1.2379  1.5063  1.273%6  1.2397
2.35€-01 2.366-01 2.496-01 1.06£-01 1.99-01 2.156-01 1.35€-01 2.056-01  2.15€-01
(-3.726-10) -4.97T€-10 -1.5TE-10 (-2.97€-12) -1.11€-10 -6.79E-11 (-7.58E-13) -7.71E-11 -9.64E-11
-2.96E-10% -4.65E-10° ~1.52E-10% -5.17€-12* -1.176-10% -7.19E-11* -6.50E-13% -7.64E-11* -9 66E-11*

1 L7981 -.TN9T <6565  -.6045  -.5609  -.52390 4921  -.4645 -.6404
-12529.2  -1389%.1 -15232.2 -16543.7 -17828.7 -19087.% -20320.0 -21526.5 -22707.1
8.326-15  6.39E-15  2.8SE-15  7.386-16 2.026-17  S5.15E-17  &4.506-17 2.436-20  2.54E-17

1.3186  1.0968  1.0415 9941 3451 15566 13845 17536 1.3159
1.92E-01 2.4BE-01 2.56E-01 2.62E-01 1.50E-01 1.20E-01 1.726-01 6.91E-02  1.93E-01
(-1.23E-09)(-2. 136-09)(~1.34E-09) -4.64E-10 (-5.266-12)(-1.04E~11)(-2.27€-11)(-2.34E-15) -2.25€-11
“3.08E-10% -1.53E-09% -1.226-09% -4.44E-10" -3.06E-11* -1.97E-11% -2.98E-117 -1.34E-13* -2.22€-11*

2 -.9077 -.8076 -. 7289 -.6653 -.6129 -.3690 -.5317 - .4996 -.4718
-11017.2 -12382.0 -13720.1 -15031.7 -16316.7 -17575.4 -18807.9 -200%4.4 -21155.0
2.656-13  4.02E-1& 3.29E-%%  1.226-14 3.21E-15 3.926-16 1.B4E-19 3.37E-17  &.00€-17

1.6888 1.3113 1.105¢9 1.0055 929 7070 -11.1370 1.5052 1.0964
8.416-02 1.95E-01 2.46E-01 2.61E-01 2.66E-01 2.48E-01 0.00E+00 1.356-01 2.48€-01

20 21

-.3937 -.3770
-25397.7  -26526.8
9.51€-18  9.96E-18
1.1672 1.3105
2.336-01  1.95€-01
“1.7TIE-11 -1.43E-11
-1.78E-11* -1.38€-11*
-.4191 -.46001
-23862.0  -24991.1
2.64E-17  7.45E-19
1.3513 2.0731
1.82E-01  2.09€-02
~2.426-11 (-1.02E-14)
-2.65E-11* -9.35E-14"
- 4474 -.4259
~22349.9  -23479.1%
4.526-17 8.51€-17
.8822 8671
2.66E-01  2.65E-01

(-5.09€-09)(-5.85€-09)(-1.04E-08)(-5.72E-09) -1.99€-09 (-2.66E-10)( 0.006+00)(-9.99E-12)(-4.73E-11)(-7.23E-11)(-1.57E-10)
-2.95E-10* -1.38E-09* -6.79E-09* -5.082-00* -2.01E-09* -3.98E-10* -1.05E-11* -2.17E-11* -5.52E-11* -9 11E-11* -1,.91E-10*

3 -1.0495 -.9180 -.8178 -.7384 - 676k -.6216 -.577% -.5398 -.5075
-9528.4 ~10893.3 -12231.4 -13542.9 -14827.9 -16086.6 -17319.2 -18525.7 -19706.3
3.136-11  1.40E-12  1.386-13  1.34E-13  4.21E-16  9.856-15 1.80E-15 9.08E-17 2.64E-16
2.7026 1.8185 1.2876 1.1181 979 .8602 T34 .5457 1.1498
6.52E-04 5.59E-02 2.01E-01 2.44E-0t 2.63E-01 2.65E-01 2.58£-01 2.11E-01 2.37E-01
(-2.33E-11)(-1.15E-08)(-2.07E-08)(-4.00E-08)(-1.93E-08) -5.84E-09 (-1.27E-09)(-5.20€-11)(-2.30€-10)
-7.44E-06* -4.38E-09* -5.20E-09* -2.41E-08" -1.69E-08* -6.39k-09* -1.56E-09* -8.86E-11* -2.89€-10*

4 -1.26403 -1.0607 -.9289 -.8280 ~ . 7684 - .6839 -.6308 -.5862 -.5482
-8062.7 -94627.6 -10765.7 -12077.2 -13362.3 -14621.0 -15853.5 -17060.0 -18240.6
6.67E-09 S5.85E-11 S5.75E-12 2.86E-13 3.97E-13  1.25E-13  2.78E-16 3.01E-15  7.74E-16
9251 3.1882 1.9389 1.2266 1.1284 9723 8672 7588 1.2849
2.66E-01  1.65E-05 3.61E-02 2.196-01 2.42E-01 2.63E-01 2.65E-01 2.56E-01 2.02E-01
(-5.00E-04)(-2.71E-14)(-1.90E-08)(-4 . 89E-08)(-1.12E-07)(-5.51E-08) -1.585-08 (-1.99£-09)(-3.89€-10)
-6.10E-04* -2.97€-05* -1.02E-07* -1.26E-08* -6.09€-08* -4.53¢-08* -1.63E-08* -2.29€-09* -6.44E-10*

5 -1.5106 -1.2524 -1.0726 -.9403 - .8390 -.7588 -.6939 -.6403 -.5953
-6619.8 -7984.7 -9322.8  -10634.3  -11919.4  -13178.1  -14410.6  -15617.1  -16797.7
9.236-07 2.196-08 7.01E-11  1.94E-11 3.53E-13  9.36E-13  2.81€-13  3.53E-14  1.43E-15
1.8817 1.0713 4.2019 2.0545 1.0627 1.1507 9896 8134 1.7442
4.4TE-02  2.526-01 4.63E-10 2.26E-02 2.53E-01 2.37¢-01 2.62E-01 2.62E-0 7.126-02
(-1.09E-03) -1.44E-03 (-2.47E-23)(-2.41E-0B)(-7.78E-08)(-2.43E-07)(-1.17€-07) -1,.88E-08 (-6.95E-11)
-2.54E-04® -1.326-03% -9.70E-05* -7.97E-07* -2.46E-08* -1.14E-O7* -8.45E-08* -1.87E-08* -6.28£-10*

[ -1.9233 -1.5234 -1.2654 -1.0853 -.9525 -.8505 -.7698 - . T044 -.6503
-5199.5 -6564.3 -7902.5 <92164.0  -10499.0 -11757.7 -12990.2 -14196.7 -15377.3
1.826-05 1.586-06 6.17e-08 3.22E-11  5.586-11 B8.27E-14  1.51€-12 3.49€-13  5.92E-16
.9056 1.9606 1.1888 7.9958 2.1710 .0002 1.1879 1.0057 -1.4622
2.66E-01  3.326-02 2.2BE-01 9.36E-42 1.34E-02 5.95€-02 2.28E-01 2.61E-01 B.74£-06

- 4T
-20861.2
1.45€-15

1.0746
2.51E-01

-1.68€-09
~1.74E-09*

-.9156
-19395.5
9.36€-15

1.0941
2.48E-01

-8.52€-09
-8.92¢-09*

-.5570
-17952.6
©.03E-14

1.1191
2.43E-01

-2.80€-08
-2.98E-08*

-.6049
-16532.2
1.23€-13

1.1520
<.37e-01

(-3.67TE-01)(-9.97E-04)(-3.20€-03)( 0.00E+00)(-2.35€-08)(-9.63E-10)(-3.50€-07)(-1.37C-07)(-3.33£-19)(-6.29€-08)

+4.426-01% -1.96E-03* -2.486-03* -2.71€-04* -4.01E-06" -3.24E-08* -1.19€-07* -7.19€-08* -1.28€-10*

7 -2.6307 -1.9357 -1.5374 -1.279% -1.0988 - 9653 -.8627 -.7813 -.753
-3801.3 -5166.2 -6504.3 -7815.8 -9100.8  -10359.5  -11592.0 -12798.6 -13979.2
2.15€-03  4.OBE-05 2.406-06 1.53E-07 1.36E-11 1.41E-10 7.94E-13  1.27E-12  1.19€-13
1.9516 1,055% 2.0566 1.2886  -13.7450 2.287% 2.2527 1.2791 1.1032
3.44E-02 2.54E-01 2.248-02 2.01E-01 0.006+00 7.54E-03 9.01E-03 2.04E-01 2.46E-01

-7.10€-08*

- .6608
-15134.1
2.57¢-13

1.1641
2.34E-01

(-2.836-01) -7.37E-01 (-6.71E-04)(-5.99E-03)( 0.00E+00)(-1.81€-08)(-2.036-10)(-2.25E-07)(-3.99E-08)(-9.86E-08)

-6.03E-04* -6.91€-01" -7.86E-03* -4.07E-03* -6.67E-04* -1.536-05* -1.52E-08* -1.61€-08" -1.48€-10°

73

-1.44E-07

-.4547
-21990.3
2.TTE-15

1.0548
2.54€-01

-3.87-09
-3.86E-09*

-.4872
-20524.6
2.10E-14

1.0743
2.51€-01

-2.33e-08
-2.33e-08*

-.5261
-19081.7
9.79€-1¢

1.0722
2.52E-01

-8.73e-08
-8.83€-08*

-.5662
-17661.4
3.65€-13

1.0717
2.52-01

-2.58€-07
-2.65-07*

-.6149
-16263.2
1.18€-12

1.0785
2.51E-01

~6.44E-07
-6.77€-07




Table 8. Radiative transition parameters for Ny w 'A,-a 'II,.
quantxtles are /\ 1yt (pm) Vyigyt (Cm l) Qo rv’v” (A) R (rv’v”) (electne dlpole moment
atomic units), Ay'e (s™1) calculated by the r-centroid method, and Ayipn (s™!) calculated

Vi
8

10

n

12

13

14

15

by integrating [ ¥, Re(r)¥yndr. -

4

6951

14387.0

5.82¢-06

.9631

2.64E-01

2.45E+00
2.53€+00

.6353
15761.5
1.36E-06
Peb2
2.65E-01
7.53¢-01
7.79¢-01*

.5857
17074.6
3.38-07
9334
2.65¢E-01
2.40€-01
2.4TE-01*

5439
18386.5
9.04E-08
9251
2.66E-01
8.04E-02
8.24E-02*

.5082
19677.6
2.63e-08
9212
2.66E-01
2.87€-02
2.92¢-02*

ST
20948.0
8.39¢-09
9211
2.66E-01
1.10€-02
1.12e-02°

.4505
22198.2
2.93€-09
.9240
2.66€-01
4.59€-03
4.61E-03°

4268
23428.2
1.126-00
.9288
2.66E-01
2.06€-03
2.06E-03°*

1 2
.T861 9023
12r20.7  11082.2

1.63E-04  1.996-03
9895 1.0193
2.62E-01 .59E-01

2
4.66E+01  3.69€+02
4. 81401 3

L7105 8041
14075.2 12636.7
4.11E-05 5.64E-04
.9688 9952
2.64E-01  2.862E-01
1.61E6+01  1.50E+02
1.6TE+01*  1.55€+02*

6490 7262
15408.3 13769.7
1.086-05 1.60E-04
9517 9745
2.656-01  2.63E-01
5.59€+00 5.87€+01
5.77e+00* 6.07e+01*

5981 6631
16720.2 15081.7
2.96E-06  4.66E-05
.9385 K 1]
2.65€-01  2.64E-07
1.97E+00  2.26€+01
2.03E+00* 2.34E+01*

.5552 .6108
18011.2 16372.7
B8.67€-07  1.41E-05
9295 9437
2.66E-01  2.65€-01
T.24E-01  8.79E+00
7.43E-01*  9.06E+00*

5186 .5668
19281.7 17643.2
2.73E-07  4.48E-06
.9248 9342
2.66E-01  2.65€-01
2.80E-01  3.51E+00
2.86E-01* 3.61E+00*

.4870 .5293
20531.8 18893.3
9.34E-08  1.52€-06
.9238 .9285
2.66€-01  2.66E-01
1.96E-01  1.4TE+00
1.17€-01* 1,50€+00*

4595 4969
21761.9 20123.4
3.47€-08  5.54E-07
9257 9266
2.66E-01  2.66E-01
S.116-02 6.46E-01
5.15€-02* 6.55¢-01*

3
1.0558
671.4
1.366-02

1.0526
2.55€-01
1.526+03
1.558+03

9237
10825.9
4.506-03
1.0251
2.58£-01
7.73E+02
7.94E+02*

8224
12159.0
1.44E-03
1.0010
2.61€-01
3.57e+02
3.67e+02*

7423
13470.9
&.55E-04
.9802
2.63¢-01
1.56€+02
1.61E+02*

8774
14762.0
1.466€-04
.9628
2.64E-01
6.62E+01
6.83E+01*

.6237
16032.4
&.80€-05
9689
2.65€-01
2.81E+01
2.89E+01*

5786
17282.5
1.65€-05
9389
2.65€-01
1.228+01
1.25€+01*

5402
18512.6
6.01€-06
.9328
2.65¢-01
5.44€+00
5.56€+00*

Continued
4 5
1.2877 1.5M1
T888.3 6332.9
S.40E-02 1.16E-01
1.0900 1.1330
2.49€-01  2.41E-01
3.326+03  3.45E403
3.37E403  3.46E403
1.0819 1.3008
9242.8 T687.4
2.246-02  6.81E-02
1.0585 1.09614
2.54E-01  2.48E-01
2.316+03  3.85E+03
2.35E+03  3.896+03
9455 1.1086
10575.9 9020.4
8.49E-03  3.24E-02
1.0309 1.06464
2.58E-01  2.53¢-0t
1.34E+03  3.09€+03
1.37E+03* 3,14E+03
8412 9678
11887.8 10332.4
3.00€-03 1.37E-02
1.0068 1.0358
2.60E-01 2.57E-01
6.936+02 2.02E+03
7.12E+02* 2.07E+03
7588 .8603
13178.9 11623.4
1.05€-03 5.42e-03
9859 1.0126
2.62E-01  2.60E-01
3.356+02  1.16E+03
3.45E+02* 1.20E+03*
6921 756
16449.3 12893.9
3.6TE-04 2.086-03
9683 9917
2.64E-01  2.62€-01
1.56E+0L  6.20€+02
1.61E+02* 6.37E+02*
.6370 .7070
15699.5 14144.0
1.316-0k 7.926-04
9542 9740
2.65E-01  2.63¢-01
7.206+01  3.15E¢02
T.42E+01* 3. 24E*02*
5907 6504
16929.5 15374.0
4.86E-05 3.06E-04
.9637 L9596
2.65€-01  2.64E-01
3.36E+01  1.57E+02
3.456+01"  1.62E+02*
74

[
2.0812
4804.9
9.69€-02

1.1876
2.28E-01
1.13E+03
1.126+03

1.6235
6159.4
1.136-01
1.1399
2.39¢-01
3.05E+03
3.05e+03

1.3347
7492.5
7.85€-02
1.1023
2.47E-01
4.07+03
4.10E+03

1.1358
8804.4
4.26€-02
1.0704
2.52-01
3.74E+03
3.80€+03

9905
10095.5
2.01E-02
1.0426
2.56E-01
2.75E+03
2.61E+03

8798
11365.9
8.77E-03
1.0184
2.59€-01
1.75€+03
1.80€+03*

7926
12616.1
3.67€-03
9974
2.61€-01
1.02€+03
1.05€+03*

.T222
13846.1
1.51€-03
9796
2.63E-01
5.63€+02
5.79E402*

For each v'-v"” band, the listed

~

1.6689
5992.0
1.02e-01
1.1473
2.386-01
2.51E+03
2.49E+03

1.369
7303.9
8.39€-02
1.1087
2.45€-01
3.99e+03
&.01E+03

1.1635
8595.0
5.17€-02
1.0764
2.51€-01
4. 19€+03
4.25E+03

1.0136
9865.4
2.7ME-02
1.0485
2.55€-01
3.44E+03
3.51E+03

B899
11115.6
1.30€-C2
1.0242
2.59¢-01
2.41€+03
2.4TE+D3

.8100
12345.6
5.90€-03
1.0032
2.61€-01
1.536403
1.57E+03*

8
$.4606
1831.3
1.28€-01

1.267
2.07E-01
6.84E+01
6.86E401

3.1389

3185.8
2.17E-03

1.0484
2.55¢-01
9.25E+00)
1.18£+01*

2.2129
4518.9
3.83E-02
1.2136
2.22E-01
3.52€+02
3.38E+02

1.7150
5830.8
8.58E-02
1.1552
2.36€E-01
1.92€+03
1.89€+03

1.4041
7121.8
8.42€-02
1.1153
2.44E-01
3.67E+03
3.68E+03

1.1916
8392.3
5.87E-02
1.0825
2.506-01
4.40E+03
&.6hE+03

1.0374
9642.4
3.41E-02
1.0545
2.55¢-01
4.02E+03
&.08E+03

9198
10872.5
1.78¢-02
1.0301
2.58¢-01
3.098+03
3.15€+03

9
9‘69

385.

T7E
4321
1. 586 01
2.53¢-01
2.48E-01
5.7475
1739.9
1.38¢-01
1.2769
2.05e-01
6.16E+01
6.15€+01

3.2542
3073.0
1.21E-02
1.157%
2.356-01
3.93e+01
4. 28E+01

2.2806
4384.9
1.84E-02
1.2362
2.16E-01
1.46E+02
1.37€+02

1.7618
5675.9
6.T2€-02
1.1641
2.34E-01
1.36€+03
1.34E+03

1.43%
6946.4
7.96E-02
1.1222
2.43E-01
3.19€+03
3.18£+03

1.2200
8196.5
6.30€-02
1.0888
2.49¢-01
& .36E+03
4.39E+03

1.0608
$626.6
&.04E-02
1.0605
2.54E-0
4.61E+03
&.48E+03

10
-9.6771
-1033.4

3.92¢-01
1.4746
1.44E-01
-1.83+01
-1.85€+01

31,1413
321.1
5.48E-02
1.4679
1.46E-01
7.89¢-02
7.75€-02

6.0453
165¢6.2
1.386-01
1.2852
2.02E-01
5.19E+01
5.156+01

3.37%
2966.1
2.626-02
1.1883
2.28E-01
7.218+01
7.578+01

2.3490
4257.2
6.03¢-03
1.2830
2.03E-01
( 3.88£+01)
3.45E+01*

1.8091
5527.6
4.87TE-02
1.1744
2.31E-01
8.92¢+02
8.68E+02

1.4754
6777.8
7.12€-02
1.1295
2.41E-01
2.62€+03
2.608+03

1.2688
8007.8
6.41E-02
1.0952
2.48E-01
&.10E+03
4. 11E+03




Table 8. Radiative transition parameters for N2 w 'Ay—a Hl,. For each v'-v” band. the listed
quantities are Ayiys (#m), Yyron (€M™1), oy, Fyrgu (A), Re(Fyryn ) (electric dipole moment
atomic units), Ayryn (s71) calculated by the r-centroid method, and A, (s~!) calculated
by integrating [ ¥, Re(r)¥,#dr. — Continued

vewe

12

13

1%

15

~

1"
-4.1235
-2625.1

1.06€-01
1.6041
1.06€-01
-3.4TE+01
-3.39€+01

-9.3402
-1070.6
4.04E-01
1.4861
1.41E-01
-2.00E+01
-2.026+01

1574.4
1.31E-01
1.2931
2.00€-01
4. 15E+01
4.108+01

3,489
2865.4
4.11€-02
1.2049
2.24E-01
9.84E+01
1.02e+02

2.4179

4135.9
5.49€-04

1.5120
1.33e-01
1.39€+00)
8.27E-01*

1.8567
5386.0
3.20€-02
1.1872
2.28e-01
5.29€+02
5.09€+02

1.5115
6616.0
6.02¢-02
1.1374
2.40£-01
2.03£+03
2.01E+03

12
-2.6385
-3790.0

2.49€-03
2.0005
2.836-02

13
-1.9500
-5128.1

8.21E-05
1.1705
2.326-01

%
-1.5529
~6439.6

3.24E-06
2.1802
1.28¢-02

15
-1.2966
~TT26.7

3.41E-07
1.3764
1.75¢-01

16
<1.1132
-8983.4

5.80€-10
-1.871
1.79¢-07

17
-.9789
-10215.9
3.16€-10
2.4129
3.856-03

13
-.8755
=11422.4
1.31E-11
1.7809
6.33€-02

19
-. 7935
-12603.0
3.956-14
2.7810
3.82E-04

20 21
-.Te69 -.6717
-13757.9  -14887.0
3.47E-13  3.14E-12
8241 1.0572
2.63E-01  2.54E-01

(-2.206-01)(-1.21E400)(-2.B8E-04) (9. 74E-03)(-2. 74E-17)( - 1.0E-08) (- 1.59E-07)(- 2. 34E- 14) (-1 .27E-073 (- 1. 3SE-06)
<6.09E-02% -1.00E+00% -2.33€-02" -5.86E-03% -1.46E-03° -4.82E-05* -3.696-09* -2.61E-07 -4 OBE-O7* -1.&2E-06°

-4.1059
-2435.5
1.24E-01
1.6169
1.03e-01
-3.84E+01
-3.74E+01

-9.0707
-1102.4
4.13e-01
1.4981
1.37¢-01
-2.11E+01
-2.14E+01

47.7377
209.5
1.60€-02
1.6079
1.05€-01
3.29¢8-03
3.126-03

6.6643
1500.5
1.20€-01%
1.3007
1.986-01
3.20E+01
3. 14E+01

3.6088
27rn.o
5.46E-02
1.2166
2.21E-01
1.15€+02
1.17€+02

2.4869
4021.1
6.74E-04
.9086
2.66€E-01

( 6.28£+00)
1.01E+01*

1.9043
5251.2
1.85€-02
1.2049
2.24E-01
2.728+02
2.5Te+02

-2.6500
-3773.6
2.7T1E-03
2.0597
2.21E-02

~1.9665
-5085.1
1.52€-04
1.2633
2.08¢-01

-1.569¢
-6370.2
3.83c-06
2.3516
5.39€-03

-1.3108
~7628.9
6.94E-07
1.4579
1.50€-01

-1.1285
-8861.4
3.78-09
-.3022
1.83€-02

~.9933
<10067.9
6.21E-10
2.5607
1.62¢-03

-.8890
-11248.5
7.986-11

1.6724
8.82¢-02

- .8062
-12403.4
5.65€-12

9060
2.66E-01

-.7390
-13532.6
7.90€-12

.9222
2.66E-01

(-1.44E-01)(-1.76E+00)(-5.84E-05)(-1.40E-02)(-1.80E-06)(-3.366-09)(-1.79E-06)(-1.55E-06) (~2.80E -06)
-2.80E-01* -1.37E+00* -5,73E-02* -7.29E-03* -2.89€-03* -1,31E-04* -1.94E-07* -3.47E-06* -4.92E-06*

~4.0974
-2640.6
1.41€-01
1.6301
9.92€-02
<4 . 106+01
-3.99€+01

-8.8602
-1128.6
4.18E-01
1.5106
1.336-01
-2.17E+01
~-2.21E+01

61.5707
162.4
6.63€-03
1.7750
6.458-02

( 2.40E-04)
1.59€-04*

6.9790
1432.9
1.05e-01
1.3082
1.95¢-01
2.39€+01
2.33€+01

3.72m
2683.0
6.55€-02
1.2259
2.19€-01
1.22€+02
1.24E+02

2.5556
3913.0
4.87E-03
1.0952
2.48E-01

( 3.63€+01)
4. 16E+01*

-2.6652
-3752.1
2.75E-03
2.1338
1.59€-02

-1.9853
-5037.1
2.52E-04
1.3413
1.86€-01

-1.5884
-6295.8
3.85€-06
2.6168
1.14E-03

-1.3283
-7528.3
1.30€-06
1.5383
1.26€-01

-1.1448
-8734.8
1.52e-08
.3383
1.48£-01

-1.0085
-9915.5
1.06€-09
2.7504
&.72E-04

-.9033
-11070.3
3.28&-10

1.6310
9.90E-02

-.8197
-12199.5
5.99¢-11

1.0395
2.57¢-01

(-7.48E-02)(-2.33E+00)(-2.53E-06)(-1.78E-02)¢~4.52E-04 ) (-4 . 68E-10)(-8.83E-06) (- 1.45E-05)
-7.56€-01* -1.75E+00* -9.23E-01* -7.53E-03* -5,18E-03* -3.18£-04* -1.136-06* -1.83&-05*

-4.0981
-2640.1
1.58€-01
1.6438
9.56€-02
-4 24E+01
-4.13E+01

-8.7025
-1149.1
4.21E-01
1.5237
1.30€-01
-2.17E+01
-2.226+01

82.3968
121.4
1.83€-03
2.2061
1.13e-02

( 8.50€-07)
3.74E-05*

7.2914
1371.5
8.90€-02
1.3154
1.93€-01
1.74E+01
1.68€+01

3.843¢9
2601.5
7.25€-02
1.2339
2.168-01
1.21€+02
1.228+02

-2.6844
-3725.2
2.61E-03
2.2307
1.01€-02

-2.0065
-6983.9
4.25E-04
1.4092
1.65€-01

-1.6087
-6216.4
3.01€-06
3.1058
3.28€-05

-1.3472
-7622.9
2.25¢-06
1.6151
1.03E-01

-1.1623
-8603.5
4. 7TTE-08

.7013
2.4TE-01

-1.0248
-9758.4
1.54E-09
3.0297
6.04¢-05

-.9185
-10887.6
1.05e-09

1.6175
1.03e-01

(-2.76€-02)(-2.89E+00)(-1.57€-09)(-1.99€-02)(-3.76€-03)(-1.05€-11)(-2.91€-05)
-1.60€+00* -2.11E+00* -2.39E-01* -5.84E-03% -B.44E-03* -6.95E-04* -3.S4E-06"

-4.1083
-2434.1
1.73¢-01
1.6580
9.19€-02
-4.27E+01
-4.15E+01

-8.5936
-1163.7
4.23E-01
1.5373
1.25€-01
-2.13e+01
-2.19¢€+01

115.6524
86.5
1.03E-04
5.1641
6.55€-16
¢ 5.786-35)
1.21€-04*

7.5958
1316.5
7.33e-02
1.3223
1.91€-01
1.24E+01
1.198+01

-2.7080
-3692.8
2.26€-03
2.3655
5.00€-03

-2.0303
<4925.3
6.56€-04
1.4700
1.46E-01

-1.6308
-6131.8
1.40€-06
4.391
4.13E-11

-1.3675
-7312.5
3.626-06
1.6977
8.20€-02

-1.1810
-BL67.4
1.27€-07
94657
2.65€-01

-1.0420
-9596.5
1.71€-09
3.5372
6.87e-07

(-5.76E-03)(-3.386+00)(-1.126-21)(-1.93E-02)(-1.10€-02)(-1.45E-15)
-2.90E+00* -2.40E+00* -4.27E-01* -2.43E-03* -1.25E-02* -1.39¢-03°

-4.1282
-2622.4
1.87-01
1.6727
8.81€-02
-4.18€+01
-4 .06E+01

-8.5307
-1172.2
4.25€-01
1.5515
1.21€-01
-2.04E+01
-2.12e+01

172.9475
57.8
2.74E-04
-1,135
1.25€-04
¢ 1.67¢-12)
8.75¢-05*

75

-2.7361
-3654.9
1.73e-03
2.5704
1.52€-03

(-3.99€-04)(-3.72E+00)(

-4.1584
-2404.8
1.99€-01
1.6881
8.43e-02
~3.99€+01
-3.86E+01

-8.5128
-176.7
4,29€-01
1.5662
1.17¢-01
-1.936+01
-2.026+01

-2.0570
-4861.4
9.64E-04
1.5262
1.298-01

-2.7691
-3611.3
1.11€-03
2.9285
1.31€-04

-1.6551
-6042.0
4.57E-08
20.6440
0.00E+00

-1.389%
-7196.9
5.386-06
1.7885
6.17€-02

-1.2011
-8326.0
3.00€-07
1.1295
2.41E-01

0.00E+00)(-1.55E-02)(-2.04E-02)
-4, TSE*00* -2.56E+00* -7.08E-01* -6.45E-11* -1.66€-02*

-2.0869
-4791.9
1.35€-03
1.57%
1.13e-01

-1.6816
-5946.8
1.66€-06
-2.1756
6.68E-09

-1.4132
-7075.9
7.36€-06
1.8941
4.2Te-02

(-1.82E-06)(-3.87E+00)(-3.15€-17)(-9.65E-03)
-7.20E400* -2.54E+00* -1.10E+00* -5.92E-03*

-4.1996
-2381.2
2.09¢-01
1.7041
8.04E-02

-2.807%
-3561.8
4.92E-04
37448
8.39€-08

-2.120%
-4T16.7
©.82¢6-03
1.6312
9.89¢-02

-1.7106
-5845.9
1.18€-05
-.0402
5.18£-02

-3.70€401 (-3.17€-13)(-3.80€+00)(-1.28€-02)
-1.026401* -2.32E+00* -1.62E+00*

-3.58¢+01




Table 9. Radiative transition parameters for N; C *M,-B 30 o~ For each v'-v” band, the listed
quantities are Ay (BM), Vyrgn (em™Y), Gurgn, Fyryr (A), Re(Fyron) (electric dipole moment
atomic units), Ayyw (s71) calculated by the r-centroid method, and A, (s™1) calculated
by integrating [ %7 Re(r)¥y~dr.

ViI\v
0

o
.3370
29671.2
4.54E-01
1.1843
7.40€-01
1.328+07
1.31E+07

.3158
31665.6
3.92e-01
1.2285
6.87E-01
1.19€+07
1.19€+07

2976
33606.3
1.33€-01
1.2784
6.21E-01
3.94E+06
3.97e+06

.2818
35480.4
2.02e-02
1.3415
5.35€-01
$.23E+05
5.28€+05

. 2684
37261.7
9.50E-04
1.4568
3.80€-01
1.44E+04
1.38E+04*

1
3576
27965.8
3.27e-01
1.1466
7.81€-01
8.84E+06
8.B4E+06

.3338
29960.2
2.26€E-02
1.2098
7.10-01
6.19€+05
5.87e+05

3135
31961.0
3.42E-01
1.2395
6.73€-01
1.026+07
1.01E+07

. 2961
33775.1
2.53€-01

1.2894
6.07e-01
7.256+06
7.30E+06

.2812
35556.3
5.37€-02
1.3575
5.13e-01
1.29€+06
1.30E+06

2
.3804
26289.6
1.45€-01
1.1135
8.12£-01
3.53€+06
3.56E+06

.3536
28284.0
2.05€-01
1.1550
7.72e-01
5.60€8+06
5.54E+06

.3309
30224.8
2.36€-02
1.1679
7.586-01
7.58€+05
7.99E+05

3115
32098.8
2.11E-01
1.2551
6.526-01
6.01E+06
5.94E+06

.2952
33880.1
3.30e-01
1.3027
S.886-01
8.99£+06
9.03E+06

3
.4058
24642.3
5.12E-02
1.0830
8.37E-01
1.09€+06
1.10€+06

3754
26636.7
1.98e-01
1.1211
8.05e-01
4.93E+06
4.93E+06

3499
28577.5
6.42E-02
1.1652
7.61E-01
1.76E+06
1.71E+06

3284
30451.5
8.90€-02
1.7835
7.41E-01
2.79E+06
2.85E+06

.3102
32232.8
1.19€-01
1.2802
6.19-01
3.09€+06
3,02E+06

4
4343
23024.0
1.58€-02
1.0545
8.56€-01
2.86E+05
2.928+05

3997
25018.4
1.10£-01
1.0904
8.31E-01
2.616+06
2.43E+06

3709
26959.2
1.61E-01
1.1288
7.98e-01
4.07€+06
4.04E+06

.3468
28833.2
5.00€-03
1.1893
7.34-01
1.31€+05)
1. 15E+05*

.3266
30614.5
1.16€-01
1.1862
7.38-01
3.66E+06 (
3.T1E+06

H
4665
21634.7
4.50€-03
1.0277
8.70€-01
6.78E+04
6.98E+04"

4268
23429.1
4.68E-02
1.0619
8.51€-01
8.84E+05
8.98E+05

23942
25369.9
1.39€-01
1.0976
8.25€-01
3.13e+06
3.14E+06

3671
27243.9
9.36€-02
1.1362
7.91e-01
2.40E+06
2.35E+06

34645
29025.2
3.48e-03
1.1370
7.90€-01
1.08E+05)
1.24E+05*

[
.5032
1987/.5
1.22e-03
1.0025
8.79E-01
1.50€+04
1.55E+04*

4573
21868.9
1.71E-02
1.0354
8.66E-01
2.72E+05
2. 78E+05

4200
23809.7
7.91€-02
1.0689
8.47E-01
1.556+06
1.S7E+06

.3894
25683.7
1.31€-01
1.1047
8.20€-01
3.02E+06
3.00E+06

.3641
27465.0
4.02€-02
1.1:23
7.85€-01
1.04E+06
9.98€+05

7
5452
18343.4
3.23e-04
.9788
8.85E-01
3.16E+03
3.29E+03*

97
20337.8
5.68E-03
1.0103
8.76€-01
T.44E+04
7.68E+04*

489
22278.6
3.62E-02
1.0424
8.62E-M
6.02E+05
6.14LE+05

6140
26152.6
9.87e-02
1.0755
8.42E-01
2.00E+06
2.01E+06

.3856
25933.9
1.01E-0
1.1110
8.14E-01
2.37E+06
2.336+06

8
.5938
16841.6
8.44E-05
.9568
8.87e-01
6.42E+02
6.74E+02*

.5309
18836.0
1.78€-03
9864
8.83E-01
1.88E+04
1.95E+04*

4813
20776.8
1.44E-02
1.0177
8.74E-01
2.J0E+0S
2.06E+05

SLL15
22650.8
5.53e-02
.87
8.59€-01
9.61E+05
9.76E+05

L6093
26432.1
1.01e-01
1.0818
8.38E-01
2.09€+06
2.09€+06

9
.6507
15369.2
2.208-05
.9359
8.86E-01
1.27E+02
1.34E+02*

5759
17363.6
5.36E-04
9639
8.86E-01
&4.4TE+03
4.68E+03"

.5180
19304.3
5.28e-03
9940
8.81E-01
5.97e+04
6. 19E+04"

4722
21178.4
2.61E-02
1.0243
8.71€-01
3.82E+05
3.91E+05

4355
22959.7
6.80E-02
1.0543
8.56¢-01
1.22e+06
1.238+06

*The Einstein coefficients for this band may have limited accuracy, since the Franck-Condon
factor is less than 0.01 (see text).

76

10
7181
13926.3
5.71€-06
.9150
8.83€-01
2.44E+01
2.59€+01*

.6281
15920.7
1.59€-04
9428
8.87e-01
1.02E+03
1.07€+03*

5599
17861.5
1.82E-03
711
8.86€-01
1.65E+04
1.T2E+04*

.5067
19735.5
1.10E-02
1.0012
8.79€-01
1.33¢+05
1.37e+05

4648
21516.8
3.72e-02
1.0295
8.69€-01
5.66€+05
5.78E+05




Table 9. Radiative transition parameters for No C 3M,-B 31!,. For each v'~+” band, the listed
quantities are Ayipn (um), Vyrgn (€M™Y), Gurgn, Fyrgr (A), Re(Fyiyn ) (electric dipole moment
atomic units), Ayry (s™!) calculated by the r-centroid method, and A,iy» (s~!) calculated
by integrating [ ¥, R.(r)¢y~dr. — Continued

vizwe 1"

(1] 7992
12513.1
1.46E-06

.8925

8.77e-01

4. 4TE+00
4 .80E+00*

1 .6893
14507.5
4.626-05
9224
8.85E-01
2.248+02
2.37e+02*

2 .6080
16448.3
6.03E-04
9497
8.87e-01
4.28E+03

4 .49E+03*

3 .5458
18322.3
4.30E-03
9785
8.85¢-01
4.19E+04
&.36E+04*

4 4974
20103.6
1.79€-02
1.007M
8.78¢-01
2.26E+05
2.32e+05

12 13
.8985 1.0228
11129.9 9776.8
3.686-07 8.99E-08
.8670 L8369
8.67€-01  8.50€-01
7.73E-01 ¢ 1.23E-01)¢
8.44E-01* 1.38E-01*

7619 .8495
13126.3 nm.2
1.336-05 3.74E-06
.9013 8782
8.80E-01 B8.726-01
4.T1E+01  9.39€+00
5.036+01* 1.026+01*

.6638 7293
15065.1 13712.0
1.96E-06 6.21E-05
.9295 9092
8.86E-01 8.82E-01
1.06E+03  2.52€+02
1.126+03* 2.68E+02*

.5904 6416
16939.1 15586.1
1.58€-03 5.64E-04
9562 .9355
8.87e-01 8.86E-01
1.23E+04  3.40E+03
1.29E+04* 3.59€+03*

.5342 5758
18720.4 17367.3
7.80e-03 3.17-03

.9855 9632
8.83E-01  8.86E-01
8.09E+04  2.65E+04
8.37E+04* 2.76E+04*

\3
1.1828
8454.2

2.11E-08
.8004
8.24E-01
1.75€-02)¢
2.06€E-02*

957
10448.6
1.02E-06
.8515
8.59¢-01
1.74E+00 ¢
1.92E+00*

.8071
12389.4
1.91E-05
8866
8.75E-01
5.65E+01
6.08E+01*

70N
14263.5
1.96E-04
9161
8.84€-01
9.00E+02
9.55€+02*

.6233
16044.7
1.226-03
.9409
8.87e-01
8.05€+03
8.50E+03*

15
1.3962
7162.4

4.65E-09
7541
7.81E-01
2.12€-03)¢
2.67€-03*

1.0921
9156.8
2.63€-07
8176
8.37e-01
2.87€-01)(
3.29¢-01*

901
11097.6
S.70E-06
8604
8.64E-01
1.18€+01 (
1.29e+01*

7709
12971.6
6.62E-05
.8955
8.78k-01
2.26€+02
2.42E+02*

L6778
14752.9
&.58E-04
.9201
8.84E-01
2.33€+03
2.48E+03*

16
1.6944
5901.6

9.03€-10
.6853
7.04€-01
1.86E-06)¢
2.71E-04*

1.2665
7896.0
6.18¢-08
7675
7.95E-01
3.89€-02)¢(
4.85¢-02*

1.0166
9836.8
1.61E-06
.8288
B.45E-01
2.22E+00)¢(
2.52E+00*

8539
11710.8
2.14E-05
8701
8.68c-01
5.25€+01 (
5.72e+01*

7412
13492.1
1.68E-04
.9012
8.80€-01
6.47€+02
6.91E+02*

17
2.1403
4672.3

1.19€-10
.5188
4.80E-01
5.65E-06)(
1.49€-05*

1.5000
6666.7
1.19€-08
6761
6.92-01
3.42E-03)(
5.42E-03*

1.1618
8607.5
4.21E-07
. 7860
8.126-01
3.58E-01)¢
4.32e-01*

L9541
10481.5
6.51E-06
.8367
8.50¢-01
1.10E+01)¢
1.25e+01*

.8155
12262.8
5.96E-05
.8810
8.73e-01
1.70E+02
1.83E+02°

*The Einstein coefficients for this band may have limited accuracy,
factor is less than 0.01 (see text).
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18 19
2.8779 4.3302
3474.7 2309.3

T.67TE-13  2.086-11
-2.3476 1.3805
2.31E-16  4.81E-01
3.48E-39)( 1.20E-07)¢(
1.14E-09* 5.27-07¢

1.8285 2.3236
5469.1 4303.7
1.386-09  2.11E-12
4290 -7.5517
3.62E-01  0.00E+00
6.00€-05)¢ 0.00E+00)(
3.138-04* 1,60E-07*

1.3495 1.6014
7409.9 6264.5
9.26E-08  1.33e-08
7107 5141
7.34E-01  &.74E-01
4.126-02)C 1.48E-03)¢(
5.88E-02* 4.80E-03*

1.0771 1.2317
9283.9 8118.6
1.84E-06 4.71E-07
7939 7359
8.18E-01  7.62E-01
2.00E+00)¢ 2.97E-01)¢(
2.43E+00* 4.02E-01*

9037 1.0101
11065.2 9899.8
2.00E-05 6.13E-06
.8530 .8099
8.60E-01 B.31E-01
4.06E+01 ( B.33E+00)(
&.4TE+01* 9_85E+00*

20
8.4991
1176.6

5.49E-11
1.1507
7.77€-01
1.09€-07)¢
1.54E-07*

3.1536

3170
2.39E-10

1.4627
3.73e-01
2.14E-06)(
1.59€-05*

1.9563
5111.8
2.81E-10
-1.1337
5.31€-07
2.14E-17)¢
3.58€-05*

1.4315
6985.8
9.77e-08
.6319
6.35E-01
2.72€-02)(
4.96E-02*

1.1406
8767.1
1.69€-06
7459
7.73e-01
1.38E+00)¢
1.88E+00*

since the Franck-Condon

21
129.9646
76.9
7.33e-1
1.0892
8.32E-01
4.69E-11)
5.42E-11*

4.8278

2071.3
S.17E-10

1.1828
7.42E-01
5.12e-06)
8.44E-06*

2.4924

4012.1
8.61E-10

1.7548
1.05e-01
1.23e-06)
1.11E-04*

1.6989
5886.2
1.09€-08
.2939
2.14E-01
2.07E-04)
2.80e-03*

1.3042
7667.4
4.09€-07
.6554
6.66E-01
1.66E-01)
2.97E-01*




Table 10. Radiative transition parameters for N> E 3T}-4 3T},

VI\VH V]
0 73
46019.7
3.986-03
1.1969
1.28£-02

¢ 1.29€+02)
1.14E+02*

1 .2074
48204.7
2.67€-02
1.2159
1.53€-02

( 1.42E+03)

1.19€+03

1
2243
44586.8
1.72e-02
1.1845
1.10€-02
3.71+02
3.59€+02

.2138
46771.8
7.81€-02
1.2027
1.36€-02
3.01E+03
2.75e+03

2
.2316
43181.6
4.02€-02
1727
9.16€-03
5.51E+02
5.77TE+02

.2204
45366.6
1.186-01
1.1901
1.18€-02
3.11E+03
3.07e+03

3 4 1) []
.2392 .47 .2555 2643
41804.1 40454.5 39132.8 37839.2
6.78E-02 9.24E-02 1.08¢-01 1.13E-O01
1.1615 1.1508 1.1406 1.1309
7.526-03  6.07€-03  4.84E-03 3.82¢-03
¢ 5.87E+02)( 4.5TE+02)( 3.08£+02)( 1.82E+02)
6.326+02 5.2BE+02 3.586+02 2.04E+02
.2273 2345 .2420 .2498
43989.1 42639.5 41317.8 40024.2
1.186-01 B.55E-02 4.27e-02 1.14E-02
1.1782 1.1666 1.1553 1.1631
1.00E-02 8.25E-03 6.66E-03 5.13E-03
2.04E+03  9.15E+02 2.71E+402 ( 3.9ME~01)(
2126403  9.54E+02 2.48E+02 1.73E+01

For each v'-v” band, the listed
quantities are Agiyr (#mM), Vyign (em™1), quiger, Fyryr (A). Re(Fyiy ) (electric dipole moment
atomic units), Ayryn (s~!) calculated by the r-centroid method, and Ay« (s~!) calculated
by integrating [ ¥y, Re(r)¥y~dr.

7
.2734

36574.0

1.08E-01

1.1216
2.99€-03

9.64E+01
9.95e+01

.2580
38759.0
9.06E-05
1.092¢
1.23e-03

8 9 10
.2830 .2930 .3035
35337.4 34129.7 32951.4
9.71€-02 8.24E-02 6.70E-02
1.1127 1.1042 1.0960
2.33E-03  1.80E-03 1.396-03
€ 4.7T1E+01)( 2.16E+01)( 9.34E+00)
4.22E401  1.56E+01  4.96E+00
.2665 2754 2846
37522.4 36314.7 35136.4
S.64E-03  2.00E-02 3.56E-02
1.1337 1.1221 1.1128
4.10E-03  3.03E-03 2.33e-03

1.62E-02)( 1.026+01)( 1.796+01)( 1.71E+01)

8.68E+00*

3.79e+01*

4.52E+01

*The Einstein coefficients for this band may have limited accuracy, since the Franck-Condon
factor is less than 0.01 (see text).

3.43e+01

Table 11. Radiative transition parameters for Ny E 3T¥-B %Il;. For each v'~t” band. the listed
quantities are Ayryr (UIM), Vyrye (€M), quigrr, Frryn (A), Re(Fyren) (electric dipole moment
atomic units), and Ay (s~?) calculated by integrating fdr;,Re(r)wun dr.

VAR A 1]
0 2742
36467.8
1.43e-01
1.1653
1.85€-03
9.63€+01

1 .2587
38652.8
3.11e-01
1.1937
1.85¢-03
2.49€+02

1
.87
34762.5
2.43e-01
1.1431
1.85€-03
1.42€+02

2707
36947.5
1.26€-01
1.1683
1.85€-03
8.80E+01

2
.3022
33086.2
2.35e-01
1.1224
1.85€-03
1.18€+02

.2835
3527.2
7.28€-04
1.1115
1.85€-03
&4.43E-01*

3
3181
31438.9
1.70€-01
1.1031
1.85€-03
7.32E+01

2974
33623.9
4.83€-02
1.1324
1.85€-03
2.55E+01

4
.3353
29820.6
1.03€-01
1.0848
1.856-03
3.788+01

3124
32005.6
1.16€-01
1.112
1.85€-03
5.26E+01

H
.53542
28231.3
5.54€-02
1.0675
1.85¢-03
1.73e+01

.3288
30416.3
1.31E-01
1.0924
1.85e-03
5.10€+01

[}
3749
26671.1
2.75€-02
1.0512
1.85-03
7.23e+00

3465
28856.1
1.06€-01
1.0749
1.85€-03
3.54E+01

7
.3978
25140.0
1.29€-02
1.0357
1.85€-03
2.83E+00

.3660
27325.0
7.16E-02
1.0585
1.85€-03
2.03e+01

8
.4230
23638.2
5.77€-03
1.0209
1.85E-03
1.06E+00*

.3872
25823.2
4.27TE-02
1.042¢9
1.85€-03
1.02€+01

9
4511
22165.8
2.52E-03
1.0069
1.85€-03
3.808-01*

4107
24350.8
2.34E-02
1.0282
1.85€-03
4 .68E+00

*The Ei.nstein coefficient for this band may have limited accuracy, since the Franck-Condon
factor is less than 0.01 (see text).
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10
4826
20722.9
1.07-03
L9934
1.85E-03
1.33e-01*

16365
22907.9
1.21€-02
1.0142
1.85€-03
2.01€+00




Table 12. Radiative transition parameters for N2 E 323’—0 3,. For each v'-v” band, the listed
quantities are Ayry» (#M), Vyrpn (€M™1), uign, Furon (.A), R.(Fyiyn) (electric dipole moment
atomic units), and Ayryn (s7!) calculated by integrating ¥ Re(r)yudr.

LAY L 0
0 1.4713
6796.6
7.75€-01
1.1359
4. 14€-02
1.69€+03

1 1.1134
8981.6
2.05€-01
1.2059
4.14E-02
1.036+03

1
2.0826
4802.2
1.87¢-01

1.0720
4.14€-02
1.44E+02

1.4312
6987.2
4.23€-01
1.1460
4.14E-02
1.00€+03

2
3.4947
2861.4
3.20€-02

1.0185
4. 14E-02
5.20E+00

1.9816
5046.4
2.72e-01
1.0810
&.14E-02
2.438+02

3
10.1275
987.4
5.01€-03
9741
4. 14E-02

3.356-02* -1.386-03*

3.1522
3172.4
7.73e-02
1.0273
4.14E-02
1.71E+01

4
-12.5965
-793.9
7.94€E-04
9362
4.14E-02

*The Einstein coefficient for this band may have limited accuracy, since the Franck-Condon
factor is less than 0.01 (see text).

Table 13. Radiative transition parameters for N; D 3Z}-B I,. For each v'~v" band, the listed
quantities are Ayryr (Um), Vyrpr (€m™Y), gy, Fyrgn (A), Re(Fyryn) (electric dipole moment
atomic units), A,y (s™!) calculated by the r-centroid method, and Ayry» (s™1) calculated
by integrating [ ], Re(r)yndr.

AV 0
0 .2259
44264 .1
9.71E-02
1.1608
6.09€-01
1.2TE+07
1.25E+07

1
.2350
42558.8
1.93€-01
1.1403
5.69¢-01
1.956+07
1.94E+07

2
2bké
40882.6
2.17€-01
1.1215
5.31€-01
1.70€+07
1.70€+07

3
.2549
39235.3
1.83e-01
1.1040
4.95€-01
1.10E+07
1.106+07

4
.2658
37617.0
1.30¢6-01
1.0876
4.61E-01
5.95€+06
5.96E+06

31434.6
1.326-02 6.67E-03
1.0310 1.0187
3.47€-01
2.01E+05
1.98E+05  7.46E+04*

8 9
318 .3338
29962.1

3.24E-01
7.63E+04

*The Einstein coefficients for this band may have limited accuracy, since the Franck-Condon
factor is less than 0.01 (see text).
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10
.3506
28519.3
3.29€-03
1.0071
3.03e-01
2.83E+04
2.T4E+DL*



Table 14. Radiative transition parameters for NI A 21,-X '*'E;.
quantities are Ayryn (M), vyign (em™Y), gy, Fyryn (A), Re(Fyryn) (electric dipole moment
atomic units), Ayyn (s71) calculated by the r-centroid method, and A,y (s=!) calculated
by integrating [ ¥}, Re(r)dydr.

V\y»

0
1.1092
9015.6
4.81-01

1.14691
2.55€-01
4.65E+04
4, 64E+04

918
10889.2
3.24E-01
1.118
2.636-01
5.84E+04
5.85€+04

7854
12732.8
1.33e-01
1.0783
2.68¢-01
4.026+04
& .0LE+04

.6875
14546.3
4£.39€-02
1.0480
2.73E-01
2.04E+04
2.06E+04

6124
16329.7
1.29¢-02
1.0202
2.77€-01
8.70E+03
8. 78E+03

.5530
18083.2
3.53€-03
9948
2.80€-01
3.32e+03
3.35e+03*

5049
19806.6
9.44E-04
o717
2.82-0
1.18E+03
1.20€+03*

4651
21500.0
2.526-04
9510
2.84E-01
4.09€+02
4.15€+02*

1
1.4618
6840.7
3.78:6-01

1.1924
2.46E-01
1.48E+04
1.48E+04

1.1475
8714.3
3.45E-02
1.1669
2.51E-01
2.936+03
2.87E+03

9472
10557.8
2.28-01
1.1203
2.61€-01
3.70E+04
3.68E+04

.8083
12371.3
1.97e-01
1.0858
2.67E-01
S .40E+04
5.41E+04

. 7065
14154.8
1.01€-01
1.0552
2.72e-01
4.30E+04
&.32E+04

.6286
15908.2
4.04E-02
1.0273
2.76E-01
2.51E+04
2.53E+04

5672
17631.7
1.42€-02
1.0019
2.79E-01
1.23€+04
1.264E+04

5175
19325.1
4.626-03
9787
2.82-01
5.36E+03

5.62E403°

2
2.1284
£698.4
1.20€-01

1.2406
2.34E-01
1.386+03
1.39€+03

1.5216
6572.0
3.41E-01
1.2010
2.44E-01
1.17€+04
1.16E+04

1.1883
8415.6
1.87e-02
1.1601
2.57-01
1.49€+03
1.53€+03

9776
10229.1
8.34E-02
1.1315
2.59€-01
1.21E+04
1.20E+04

L8325
12012.5
1.74E-01
1.0939
2.66E-01
4.33E+04
4.32E+04

.T26k
13766.0
1.37€-01
1.0627
2.TE-01
5.32E+04
5.336+04

6656
15489.4
7.35€-02
1.0346
2.75€-01
4. 19€+04
4. 218+04

.5820
17182.8
3.22-02
1.0091
2.78E-01
2.56E+04
2.59€+04

1.5858
6306.1
1.95€-01
1.2113
2.41E-01
5.77E+03
5.73€+03

1.2316
8119.6
1.01€E-01
1.1592
2.53E-01
6.99€+03
7.05€+03

1.0098

9903.1
8.57e-03

1.1601
2.53e-01
1.08E+03
1.03E+03*

8579
11656.5
1.09€-01
1.1032
2.64E-01
2.43E+04
2.61E+04

ThTh
13380.0
1.39¢-01
1.0706
2.70E-01
&.B9E+04
4.89€+04

6634
15073.4
9.93e-02
1.0421
2.74E-01
5.17e+04
S.19€+04

2
1.938-02
1.95e-02*

4.1909
2386.1
5.94E-02
1.3033
2.18:-01
7.79€+01
7.84E+01

2.3643
4229.7
2.95E-01
1.2567
2.30€-01
2.40€+03
2.40E+03

1.6548
6043.2
7.14E-02
1.2258
2.38¢6-01
1.81€+03
1.78e+03

1.217
7826.6
1.54E-01
1.16%
2.51€-01
9.39€+03
9.41E+03

1.0438

9580.1
5.69€-03

1.0980
2.65€-01
7.128+02
7.55€+02*

8847
11303.5
4.47€-02
1.1156
2.62¢-01
8.97+03
8.81€+03

769
12996.9
1.11€-01
1.0791
2.68¢-01
3.55€+04
3.53E+04

H
-6.5328
-1530.7

7.89€-05
1.4468
1.78-01
+3.64E-02
~3.67E-02*

29.1662
342.9
7.10€-03
1.3696
2.00¢-01
2.32e-02
2.34E-02*

4.5737
2186.4
1.126-01
1.3113
2.16E-01
1.11e+02
1.11g+02

2.5001
3999.9
3.00€-01
1.2655
2.286-01
2.026+03
2.026+03

1.7291

5783.4
9.50€-03

1.2647
2.28E-01
1.94E+02
1.84E+02*

1.3268
7536.8
1.53€e-01
1.1789
2.49E-01
8.24€+03
8.21€+03

1.079%9
9260.2
4.03€-02
1.1298
2.59%-01
4.35E+03
4.43€+03

9129
10953.7
7.41E-03
1.14634
2.56€-01
1.30€+03
1.23€+03*

80

6
-2.8264
-3540.5

1.54E-06
1.5782
1.41E-01

For each v'-v” band, the listed

7
-1.8127
-5516.6

5.96E-09
1.9443
5.72e-02

8
=1.3407
-7458.6

4.07¢-11
1.0324
2.75€-01

9
-1.0677
-9366.2

1.63€-12
1.7225
1.03e-01

10
-.8898
-11239.1
2.57¢-14
.9275
2.B6E-01

-5.50E-03 (-1.33E-05)(-5.19€-06)(-5.77E-08)(-1.20E-08)
*5.426-03* -3.47E-06" -6.07E-06* -3.71E-08* -1.54E-08*

-5.999%0
-1666.9
4.01E-04
1.4569
1.75€-01
~2.316-01
~2.33e-01*

56.6248
176.6
1.74€-02
1.3782
1.98E-01
7.60E-03
7.67E-03

5.0249
1990.1
1.68¢-01
1.3197
2.14E-01
1.228+02
1.23€+02

2.6500
3773.6
2.63¢-01
1.2752
2.26€-01
1.46E4+03
1.45€+03

1.8093
5527.0
2.57e-03
1.1286
2.59€-01
¢ 5.90€+01)
6.57€+01*

1.3792
7250.4
19701
1.1891
2.4TE-0
5.48E+03
5.43E+403

1.1181
8943.9
7.86E-02
1.1420
2.57¢-01
7.50€+03
7.57€+03

-2.7450
-3643.0
8.92¢-06
1.5946
1.36E-01

-1.7905
-5585.0
3.08E-08
2.0361
4.31E-02

-1.3346
-7492.6
4.86E-10
1.1718
2.50¢-01

-1.0678
-9365.5
1.26E-11
1.8097
8.31E-02

-3.25€-02 (-4.04E-05) -5.196-05 (-2.90E-07)
-3.17€-02* -9.82E-08* -5.41E-05* -1.26E-07*

-5.5572
-1799.5
1.18€-03
1.4674
1.72¢-01
-8.27-01
-8.34E-01*

712.1493
1%.0
3.326-02
1.3871
1.95¢€-01
7.09€-06
7.15€-06

5.5633
1797.5
2.18€-01
1.3285
2.11€-01
1.15€+02
1.15€+02

2.8161
3551.0
2.04E-01
1.2860
2.23e-01
9.19€+02
§.136+02

1.8960
5274.4
2.87-02
1.2030
2.43E-01
5.05E+02
5. 19E+02

1.4352
6967.8
6.86E-02
1.2012
2.44E-0Y
2.80€+03
2.75E+03

-2.6728
~3741.5
2.91€-05
1.6126
1.31E-01

-1.7702
-5649.1
8.11¢-08
2.1725
2.72E-02

-1.3294
-7521.9
2.99¢-09
1.2172
2.25e-01

-1.07€-01 (-4.37E-05) -2.61E-04
-1.03€-01* -8.56E-05* -2.58E-04*

~5.1868
-1928.0
2.64E-03
1.4785
1.69€-01
~2.19€+00
-2.21E+00*

-69.2094
-144.5
5.41€-02
1.3964
1.926-01
-2.458-02
-2.47€-02

6.2152
1609.0
2.57e-01
1.3376
2.09e-01
9.47E+01
9.49€+01

3.0009
3332.4
1.40€-01
1.2988
2.198-01
5.07e+02
5.01E+02

1.9897
5025.8
6.586-02
1.2209
2.39€-0%
9.69€+02
9.83E+02

-2.6072 -1.7518
-3835.6 -5708.4
7.01E-05  1.34E-07
1.6326 2.4033
1.26€-01  1.11E-02
-2.54E-01 (-1.25€-05)
-2.44E-01* -1,13E-03"
-4.8731 -2.5478
-2052.1 -3925.0
4.96€-03  1.386-04
1.4902 1.6551
1.66E-01 1.20€-01
-6.77E+00 -4.87E-01
-4.T9E+00* -4.626-01°
~33.4835 -4.6051
-298.7 21715
7.91€-02 8.23e-03
1.4060 1.5025
1.906-01  1.626-01
-3.07e-01 -8.98€+00
-3.09€-01 -9.02E+00*
7.0187 -22.3168
1424.8 -448.1
2.B36-0Y  1.07E-01
1.3473 1.4160
2.06E-01 1.87¢-01
7.046+01 -1.36€+00
7.05e+01 -1.37E+00
3.2070 8.0300
3118.2 1245.3
B.61E-02  2.94E-01
1.31514 1.357%
2.156-01  2.03€-01
2.396+402  4.77E+01
2.35e+02 4. .77E+0




Table 14. Radiative transition parameters for N¥ A 2I1,-X '-’S;‘,
quantities are Ayiyn (M), vyrpr (€M), gurgrr, Fyrpn (A), Re(Fyryn) (electric dipole moment
atomic units), Ao (s7!) calculated by the r-centroid method, and A, (s™!) calculated
by integrating [, Re(r)¥y~dr. - Continued

Vi 11
[4 -.T647
-13076.8
7.61-17
-1.2837
6.17€-04

12 13 14 15
-.6721 - .6008 - .5442 - 4983
-14879.1  -16645.3 -18373.2 -20068.0
1.706-18 4.72e-17 6.30E-19  1.00€-16
4.2135 1.4356 3.0535 1.0337
6.716-08  1.81E-01 &.10E-04 2.75€-01

(-2.62€-16)(-1.02E-25)(-2.90E-11)(-2.66E-18) -2.4BE-10
-5.40E-10* -3.91E-13* -4.83E-11* -4.15E-14* -2.37E-10*

1 -.8926
-11203.2
3.28¢-13

1.0566
2.72-0%
-1.38-07

- . 7689 -.6770 -.6060 - .5496
-13005.5 -14771.7 -16501.6 -18194.4
1.47E-16  4.526-16 1.06E-15 1.16E-15

-5.2039 .3229 .8980 9546
9.376-23  1.98E-01 2.87€-01 2.B4E-O1
¢ 0.00£+00)(-2.31E-10) -1.59€-09 -2.28E-09

-1.496-07* -4.T9E-09* -8.3BE-10* -1.46E-09* -2.18E-09*

2 -1.0684
-9359.7
4.80€-11
1.9307
5.95€-02

-.8959 -.7735 -.6822 -.6116
-11161.9 -12928.2 -14658.0 -16350.8
2.62E-12  1.696-14 1.21E-16  1.24E-14

1.1766 <3734 64627 .9225
2.50E-01  3.82E-02 2.72E-01 2.86E-0%

(-5.65€-07) -9.20E-07 (-2.15€-10)(-1.14E-08) -1.79€-08
-4.05E-08* -8.90E-07* -6.30E-08* -1.79€-08* -1.67¢-08*

3 -1.3252
-7546.2
1.25€-08
1.3634
2.026-01

-1.0697 -.8997 -. 7785 -.6879
-9348.4  -11114.7 -12844.5  -14537.3
1.94E-10  V1.44E-11  2.2BE-13  6.58E-14
2.1 1.2696 2921 .5871
3.36E-02 2.27E-01 1.B89E-01 2.62E-0!

-8.89€-04 (-4.29€-07)(-4.14E-06)(-7.01E-08)(-5.64E-08)
-8.53E-04* -6.7SE-07* -3.73E-06* -4.47E-07* -1.05E-07*

4 -1.7353
-5762.7
1.35€ 07
2.8971
1.01€-03

-1.3219 -1.0717 =901 - . 781
-7565.0 -9331.2  -11061.1 -12753.9
4.056-08 1.66E-10 5.80E-11  1.56E-12
1.4389 2.4594 1.3526 5781
1.80E-01 8.73e-03 2.05€-01 2.61E-01

16

- 4603
-21723.1
2.41E-16
1.0886
2.67e-01
-7.12e-10
~6.93E-10*

-.5038
-19849.5
9.23e-16

9754

2.826-01

-2.326-09
-2.26E-09*

-.5554
-18006.0
6.32E-15

-9056

2.87¢-09

-1.23€-08
-1.20€-n8*

-.6176
-16192.5
5. 11E-%4

8680

2.88€-01

-7.29€-08
-7.16€-08*

- .6940
-14409.0
2.61E-13

.5260
2.50€-01

(-1.06€-07) -2.31€-03 (-4.15E-08)(-1.33E-05)(-8.92E-07)(-1.98E-07)
-6.56E-03* -2.17€-03* -1.31E-05* -1.14E-05* -2.11E-06* -4.53E-07*

5 -2.4942
-4009.3
2.34E-04
1.6808
1.13e-01

-1.7207 -1.3196 +1.0744 -.909
-5811.5 -7577.8 -9307.6 -11000.4
4. 7TTE-08 1.07€-07 9.55€-11 1.82¢-10
4.8365 1.5095 3.6226 1.4312
1.39€-10  1.60€-01 8.966-06 1.83e-01

-. 7902
-12655.5
7.86E-12

737
2.86E-01

17
-.4285
-23339.9
1.57€-16
1.0873
2.67€-01
~5.76€-10
*5.64E-10*

- 4658
~21466.3
4.87E-16

9758

2.826-01

-1.55€-09
~1.51E-09*

-.5096
-19622.7
2.72E-15

8734

2.88¢-01

-6.90€E-09
-7.00€-09*

-.5615
-17809.2
2.62E-14

R.regd

2.88¢-01

-4.97E-08
-4.B6E-08*

-.6260
-16025.8
1.81€-13

.8229

2.88€-01

-2.50€-07
-2.61E-07*

-.7007
-16272.3
9.36E-13

.5022
2.45€-01

For each v'~v" band, the listed

18
~.4013
-26917.5
1.80€-17
1.017%
2.77e-01
-8.69€-11

19
-.3780
-26455.3
1.57e-17
1.2225
2.39¢e-01
~6.T2E-11

20 21
-.3578 -.3400
-27952.5 -29408.6
7.02E-17  6.75E-17
1.1519 1.1283
2.55e-01 2.59¢-01
-64.036-10 -4.68E-10

-8.53E-11* -7.10E-11* -4(_0BE-10* -4.72E-10*

~.4340
-23043.9
1.33€-16
9611
2.85€-01

- .4068
-24581.7
2.68E-18

4251
2.26E-01

-.3835 -.3632
-26078.9 -27535.0
3.16E-17  8.60E-17

1.2104 1.1392
2.42E-01 2.57-01

-5.36€-10 (-8.23E-12)(-1.33€-10) -4.82E-10
-5.22E-10* -1.67E-11* -1.526-10* -5.04E-10*

-.477
-21200.4
1.21€E-15

.8827

2.88E-01

-3.86€-09
-3.83€-09*

-.5158
-19386.9
1.24E-14

8741

2.88-01

-3.03e-08
-2.99¢-08*

-.5681
-17603.4
9.95€-14

8671

2.88¢-01

-1.82e-07
-1.78-07*

-.6309
-15850.0
5.60E-13

.T809
2.86E-01

-7.87€-01 (-7.29€-22) -4.82E-03 (-2.51E-14)(-3.27E-05)(-5.27E-06)(-6.60E-07)(-7.51E-07)
-7.30E-01* -2.54E-02* -4.41E-03* -8.79E-05* -2.83E-05* -7.76E-06* -1.66E-06* -8.47¢-07*

[ -6.3747
-2285.8
1.24€-02
1.5156
1.58e-01
-1.51E+01
-1.51E+01

7 -16.8796
-592.4
1.36€-01
1.4265
1.84€-01
-3.88E+00
-3.90€+00

-2.4461 -1.7081% -1.3185 -1.0779
-4088.1 -5854.4 -7584.2 -9277.0
3.51€-06 2.37E-08 2.36E-07 1.71E-11
1.7108 -4, T547 1.5800 -6.0921
1.06E-01  1.106-19  1.40E-01 1.60E-29

(-1.09€400)(-2.34E-40)(-8.21€-03)¢ 0.00E+00)(-6.16E-05)(-2.09€-05)(-2.39€-06)(

<947
-10932.1
4.586-10
1.5117
1.59¢-01

-. 7969
-12548.9
3.21e-11

.9278
2.86E-01

-.7079
-14126.5
3.27€-12

.5385
2.53¢-01

-.4398
-22738.1
4.526-16

.9032

2.87-01

-1.77e-09
-1.67€-09*

-.4T79
-20924.6
5.30€-15

8749

2.88e-01

-1.63E-08
-1.59¢-08*

-.5224
-191461.2
4. 78E-14

.8670

2.88E-01

-1.12e-07
-1.10€-07*

-.5751
-17387.7
3.356-13

8611

2.88¢€-01

-5.92€-07
-5.77E-07*

-.6384
-15664.3
1.60€-12

73N
2.83¢-01
-1.99€-06)

-9.82E-01* -7.62E-02* -7.25€-03* -3.77E-04* -4.SSE-05* -2.36E-05* -5.51E-06* -2.47€-06*

-6.1759 -2.4033 -1.6976 -1.3186
-2394.7 -4160.9 -5890.8 -7583.6
1.74E-02  4.73E-04  6.80E-07  4.46E-07
1.529¢ 1.7667 .0566 1.6556
1.54€-01  9.73e-02 1.23E-01 1.20€-0%

-1.0824
-9238.7
1.29€-09
3154
1.96€-01

-.9212
-10855.5
9.29¢-10

1.6018
1.34E-01

-.8043
-12433.1
1.09€-10

1.0540
2.72€-01

-.7158
-13970.9
1.09€-11

.6153
2.6Te-01

-.6126 -.3892
~26235.3  -25691.4
5.506-17 2.87e-17

7732 1.4509
2.B6E-07  1.77E-09
-2.59€-10 (-6.16E-11)
-2.45€-10* -1.1SE-10*

- . 6460 -.4188
~22421.8  -23877.9
1.47€-15  1.01E-16

.80%6 .2840
2.87E-01  1.87E-01
-5.56E-09 (-1.94E-10)
-5.60€-09* -6.39¢-10*

- 4845 -.4526
-20638.4  -22094.5
1.926-14 5.16E-15

.84668 7513
2.88E-01 2.84E-01
-5.686-08 -1.82e-08
-5.62€-08* -1.97E-08*

-.5295 -.4916
-18884.9  -20341.0
1.598-13  5.96€-14

.8601 8176

2.88E-01 2.88£-01

-3.61E-07 -1.68£-07
-3.52€-07* -1.70E-07*

-.5827 -.537M
-17161.5 -18617.6
9.45E-13  4.4TE-13

.8428 .8456
2.88E-01 2.88e-01
-1.606-06 -9.69€-07
-1.59€-06* -9.47E-07*

- 64645 -.5909
-15668.1  -16924.2
4.10e-12  2.328-12

.6963 .8128
2.798-01  2.87¢-01

2.31€401 (-1.316+00)(-8.54E-03)(-1.13€-02)(-1.59€-04)(-8.68E-05) -6.27€-05 (-8.61E-06)(-4.7BE-06) -3.76€-06
-2.326401  -1.12€+00* -1.89€-0%* -9.356-03% -1.20€-03* -5.47E-05* -6.00E-05* -1.63E-05* -6.56€-06* -3.89¢-06*
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Table 14. Radiative transition parameters for NI A ?I,-X 2£}. For each v~v” band, the listed

LAA o)
8

10

"

13

14

15

quantities are Ayryr (pm), Vyrpr (€M), gyigr, Fyrpe (R), Re(Fyryn) (electric dipole moment
atomic units), Aypn (s7!) calculated by the r-centroid method, and 4, (s™1) calculated
by integrating [ ¢}, R.(r)¥,~dr. - Continued

0 1 2 3 4 ] 6 7 2 9 10
4317 4765 .5306 5975 .6821 ™26 9627 1.1586 1449 2.0913  3.4379
23163.4 20988.5  18846.2  16736.8  14660.3  12617.1  10607.3  8631.2  6689.2  4781.6  2908.7
6.81E-05 1.45E-03 1.26E-02 5.39E-02 1.09€-01 6.99E-02 9.286-04 1.01E-01  2.856-02 9.836-02 4.186-02
9328 9579 L9859  1.0165  1.0499  1.0889  1.0196  1.1519  1.2189  1.2330  1.3389
2.856-01  2.84€-01 2.81£-01 2.77E-01 2.736-01 2.67€-01 2.776-01 2.556-01 2.406-01 2.366-01  2.09€-01
1.40E402 2.196+03  1.356+06 3.94E+04 S.17E+D4  2.02E+04 ( 1.726402) B.50E+03  9.93E402  1.226403  9.06E+01
1.42E402% 2.226903% 1,36E+04 3.97E+04 5.1BE+04 2.00E+04  2.01E+02* B.526903  9.636+02 1.23£+03  8.83£+01

.4033 4420 4883 Shht 6137 7017 8169 9742 1.2015 1.5588 2.2016
24796.8 22621.9 20479.7 18370.2 16293.8 14250.5 12240.7 10264 .6 8322.6 6415.0 4542.2
1.90E-05 4.54E-04 4.63E-03 2.51E-02 7.33E-02 1.00E-01 3.196-02 1.64E-02 1.01€E-01 5.456-03  1.18E-01
N 939 9649 9932 1.0261 1.0582 1.1019 1.1013 1.18615 1.2623 1.2435
2.86E-01 2.85E-01 2.83E-01 2.80E-01 2.76E-01 2.72E-01 2.64E-01 2.64E-01 2.53E-01 2.296-01 2.34E-01
4.B1E+01  B.65E+02 6.44Ee03  2.4TE+04 4. 91E+04 4. .34E+04  8.20E+03  2.51E+03  7.5SE+03  1.536+02 1.23£+03
4. 89E+01* 8.7BE+02* 6.52E+03% 2.49E+04  4.93E+04  4.33E+04 8.126403 2.59E403  7.53E+03  1.42E+02* 1.236+03

3788 4128 .4528 .5007 .5587 .6308 R i) 8426 1,007 1271 1.6272
26400.3  24225.4  22083.1  19973.7  17897.2  15853.9  1384.1  11868.1  9926.1  B018.5  6145.6
5.526-06 1.43E-04 1.656-03 1.066-02 4.036-02 B.48E-02 7.80E-02 7.56E-03 4.046-02 B8.496-02 2.21E-04

.9043 9234 9462 9721 1.0006  1.0318  1.0671  1.1269  1.1978  1.17% .8923
2.87E-01  2.86E-01  2.B4E-01 2.826-01 2.79E-01 2.756-01 2.70E-01 2.60E-01 2.616-01 2.51E-01 2.87E-01
1.69E+01  3.37E+02 2.91E+03  1.37E+04 3.656404 S.19E+04 3.066+04 1.736403  5.G7E+03  S.56E+03 ( 8.586+00)
1.726401% 3.43£402% 2.95E+03* 1.38E404 3.686404 5.21E406  3.04E904  1.64Es03* 5.56£403  5.526+03  1.36E401*

3575 .3876 L2227 b0 5136 .5738 6486 7640 8696 1.0425 1.2955
W73 7 25798.8 23656.6 21547.1 19470.7 17427.4 15417.6 13641.5 11699.5 9591.9 719.1
1.686-06 4.62E-05 5.826-04 4.286-03 1.96E-02 5.516-02 8.536-02 S5.02E-02 2.24E-06 &.156-02 4.01E-02
.8937 .9097 .9297 .9531 9794 1.0082 1.03%9 1.0774 -.8789 1.129%0 1.1825
2.87e-01  2.87e-01 2.86E-01 2.84E-01 2.82E-01 2.78E-01 2.74E-01 2.69€-01 5.096-03 2.596-01 2.48e-01
6.156+00  1.32E+02 1.27€+03 7.00E+03 2.33E+04 4&.58E+04 4.77E+D4  1.78E+04 ( 1.79E-04) 7.39E+03  3.44E+03
§.264E+00" 1.34E+02* 1.29€+03* 7.09€+03* 2.35E+06 4.61E¢04 &.76E+04 1.76E+04  7.07E+Q0* 7.46E+03 3.39E+03

.3388 .3457 3968 4331 4759 S52n .589 .6673 7667 .8980 1.0796
29517.2 273462.3 25200.0 23090.6 210141 18970.9 16961.1 14985.0 13043.0 1135.4 9262.5
5.366-07 1.54E-05 2.07E-04 1.68£-03 B8.91E-03 3.086-02 6.6%6-02 7.52E-02 2.48E-02 6.37e-03 7.31-02

.8851 8984 9155 .9343 .9602 .9868 1.0159 1.0486 1.0905 1.0713 1.1389
2.88E-01 2.87E-01 2.B6E-01 2.85E-01 2.83E-01 2.81€-01 2.77e-01 2.73E-01 2.66E-01 2.70e-01 2.57-01
2.31E+00 5.26E+01  5.51E+02 3.42E+03  1.34E+04  3.36E+04 5.036+04 3.82E+04 7.91E+03  1.30£+403 7.79£+03
2.34E+00° S5.33E+01* 5.59E+02* 3.46E+03* 1.36E+04* 3.396404 5.056+04 3.B81E«04 7.73E+03  1.37e+03* 7.81E+03

3223 3466 L3743 4064 6639 6882 5413 -6061 .6870 . 7906 .9280
31030.7 28855.8 26713.6 24604 .1 22527.6 20484 .4 18474 .6 16498.5 14556.5 12648.9 10776.0
1.7T9€-07 5.31E-06 7.526-05 &6.58£-04 3.886-03 1,57€-02 4.23-02 7.056-02 5.78E-02 7.47E-03 2.06€-02
.8780 .8890 .9034 9215 .9430 9674 9943 1.023¢9 1.0578 1.1133 1.0959
2.886-01 2.87E-01 2.87E-01 2.86E-01 2.B856-0v  2.83E-0v  2.BOE-01 2.76E-01 2.72E-01 2.626-01 2.65€-01
8.95E-01 2.14E+01  2.398402  1.63E+03  7.2BE+03  2.18E+04 &.23E+04  4.90E+04 2.67E+04 2.11E+03  3.6BE+03
9.06E-01* 2,.16E+01* 2.42E+02* 1.65E+03* 7.37E+03* 2.20€+04 &4.26E+04 4.91E+04  2.65E406  2.01E«03* 3.77E+03

.3076 .3296 3546 .3a33 4165 .4552 .5010 .5561 .6234 .7076 .8157
32514.3 30339.4 28197.1 26087.7 24011.2 21968.0 19958.1 17982.1 16040.1 14132.5 12259.6
6.206-08 1.90E-06 2.79€-05 2.59E-04 1.66E-03  7.526-03 2.41E-02 5.19E-02 6.74E-02 3.79€-02 2.83E-04

.ans .8810 .8932 .9038 9278 9499 9747 1.0020 1.0322 1.0681 1.2589
2.886-01 2.886-01 2.87%6-01 2.87E-01 2.86E-01 2.846-01 2.826-01 2.79E-01 2.756-01  2.706-01  2.30E-01
3.586-01 8.88£+00 1.056+02 7.65E+02 3.79E+D3  1.30E+04 3.08E+04 4. 76E404  4.2BE404  1.5BE+04 ( 5.58E+01)
3.626-01* 9.00E+00* 1.06E+02* 7.76E+02* 3.84E+03* 1.326404* 3.11E+04 &.TOEsOL  4.27E«D4  1.56E+04  4.37E+01*

2944 3145 3373 .3631 3927 .4270 L4670 5145 5716 L6416 L7292
33067.9  31793.0  20650.8  27561.3  25466.9  23421.6  21411.8  1935.7  17493.7  15586.1 137133
2.226-08  7.00E-07 1.066-05 1.03€-04 7.046-04 3.506-03 1.27e-02 3.31E-02 5.76€-02 5.79€-02  2.00€-02

L8651 8739 L8846 8978 9144 9342 9569 L9821 1.0098  1.0408  1.0811
2.886-01 2.886-01 2.88£-07 2.87E-01 2.86E-01 2.856-01 2.84E-01 2.81E-01 2.7BE-01 2.74E-01  2.68E-0
1.466-01 3.7BE«00 4.85E+01 3.606402 1.936+403  7.47E¢03  2.04E+04 3.89E¢04  4.84E+04  3.34E<04  7.50E+03
1.486-01% 3.B2E+00* 4.TIE+01* 3.65E402* 1.966+03* 7.51E+03% 2.D6Es04 3.926+04  (.BSE+04  3.326404  7.32¢403
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Table 14. Radiative transition parameters for N¥ A 2II,-X 2T+,

vi\we
8

10

12

13

14

15

11
9.3372
1071.0
2.94E-01

1.3683
2.00€-01
2.94E+01
2.94E+01

3.6077
2704 .4
1.50€-02
1.3833
1.96€-01
2.31E+01
2.21E+01

2.3213
4307.8
1.24€-01
1.2535
2.31e-01
1.07E+03
1.07e+03

1.7003

5881.3
8.46E-03

1.1637
2.52€-01
2.226+02
2.35¢+02*

1.3468
7424.8
3.51€-02
1.1960
2.45€E-01
1.75€+03
1.70€+03

1.188
8938.3
7.35€-02
1.1485
2.55€-01
6.938+03
6.928+03

.9595
104621.9
3.63€-02
1.1093
2.63E-01
S.75€+03
5.84LE+03

8421
11875.5
2.17e-03
1.0341
2.756-00
5.59€+02

(

12
-13.6752
-731.3
1.65€-01
1.4374
1.81€-01
8.56€+00
8.60E+00

11.0844
902.2
2.85€-01
1.37%9
1.97E-01
1.65€+01
1.65€+01

3.991
2505.6
2.27E-03
1.5362
1.536-01

13
-4.0040
-2497.5

2.30€-02
1.5446
1.50€-01
-3.28E+01
-3.27e+01

-11.5727
-864.1
1.94E-01
1.4489
1.77E-01
-1.59€+01
-1.60E+01

13.5258
739.3
2.70e-01
1.3923
1.94E-01

1.68€+00) 8.29€+00
1.47E+00* 8.27E+00

2.4515
4079.1
1.17e-01
1.2636
2.29€-01
8.42E+02
8.39€+02

1.7786
5622.5
2.40€-02
1.1923
2.46E-01
5.22€+02
5.38€+02

1.4013
7136.1
1.55€-02
1.2159
2.40E-01
6.61E+02
6.34E+02

1.1601
8519.6
6.48E-02
1.1583
2.53€-01
$.40E+03
5.36E+03

9927
10073.3
4.86€-02
1.1200
2.61€-01
6.856+03

6.136+02% 6.91E+03

4.3238
2312.8
3.29€-04
.6776
2.77e-01

%
-2.3655
-4227.4

5.75E-04
1.7912
8.71E-02

15
-1.6891
-5920.1

3.45E-06
7608
2.85€-01

16
-1.320%
-7575.3

7.21€-07
1.7637
9.80€-02

g

17
-1.0879
-9192.0

8.78E-09
L9535
2.84E-01

For each v'-v"” band, the listed
quantities are vty (M), Vyiyer (Cm—l)v Quivir, Tyryn (A)v Re(Fu'u") (electric dipole moment
atomic units), A,sy» (s™!) calculated by the r-centroid method, and Ayryn (s71) calculated
by integrating [ ¥, R.(r)%,»dr. — Continued

18
- .9285
-10769.7
1.4686-09
1.7167
1.04E-01

19
-.8125
-12307.5
3.10€-10
1.1627
2.52€-01

20
=726k
-13804.6
3.43E-11
75
2.81E-01

21
-.6553
-15260.8
9.95€-12
66462
2.75e-01

(- 1.34E+00)(-2.35E-01)C - 1.22E-02)( 2. 23E-03)(~8.15€-05)(- 1. 49E - 04) (- 2.89€ - 05 ) - 1. 0BE-05)
~1.056+00* -4.04E-01% -8.57E-03* -3.0BE-03% -3.34E-05* -1.28E-04% -4.336-05% -1.43E-05

-3.8552
-2593.9
2.88¢-02
1.5608
1.46€-01
-4.326401
-4.31E+01

-10.0960
-990.5
2.20E-01
1.4609
1.74E-01
-2.63E+01
-2.64E+01

17.153¢9
583.0
2.526-01
1.4058
1.90€-01

¢ 6.326-01) 3.65E+00
1.45€+00*  3.64E+00

2.5932 &.7027
3856.3 2126.4
1.036-01  S5.44E-03
1.273%9 1.1564
2.26E-01  2.54E-01
6.096402 6.83E+00
6.04E+02  7.49E+00*
1.8623 2.7473
5369.8 3640.0
4.11E-02 8.43E-02
1.2075 1.2849
2.42E-01  2.23k-0t%
7.58E+02 4.10E+02
7.T2E+02  4.05E+02
1.4591 1.9518
6853.3 5123.5
3.91€-03 5.59-02
1.2597 1.2189
2.30£-01  2.40E-01
1.34E+02  8.74E+02
1.236+02* B8.85€+02
1.2038 1.5204
4307.0 6577.2
5.09€-02 2.28&-05
1.1688 2.145¢9
2.51E-01  2.98¢-02

-2.3328
-4286.7
6.28E-04
1.8491
7.48E-02

-1.6830
-5961.9
1.08¢-05
1.0550
2.72e-01

-1.3230
-7558.6
9.78-07
1.8577
7.31E-02

-1.0945
-9136.3
3.39€-08
1.21%
2.39¢-01

-.9369
-10674.0
1.68¢-09

1.8971
6.55€-02

-.8216
121712
7.50€-10

1.2600
2.30€-01

-.7338
-13627.3
1.02E-10

.8320
2.88¢-01

(-1.12€+00)(-6.82E-01)(-9.15E-03) -6.006-03 (-3.55E-05)(-2.89E-04)(-8.64E-05)
-7.33E-01* -7.59€-01% -3.89E-03* -6.44E-03* -6.58E-08* -2.27E-04* -1.04E-04*

-3.7268
-2683.3
3.464E-02
1.5785
1.41E-01
-5.33e+01
-5.308+01

-9.0103
-1109.8
2.45E-01
1.4736
1.70€-01
-3.94E+00
-3.96€+01

23.0606
433.6
2.34E-01
1.4203
1.86€-01
1.33€+00
1.33E+00

5.1357
1947.2
1.42€-02
1.2207
2.39¢-01
1.21E+01
1.27E+01

2.9148
3430.7
6.55€-02
1.2966
2.20€-01
2.60€+02
2.55e+02

2.0473
4884.4
6.62¢-02
1.2288
2.37e-01

3.736+03 ( 1.17€-02) 8.79€+02

3.68E+403

1.71€-01*

8.86€+02

-2.3050
~4338.4
6.06E-04
1.9293
5.98E-02

-1.6792
-5955.2
2.63¢-05
1.2249
2.38e-01

-1.3275
-7532.8
1.06E-06
2.0287
4. 41E-02

-1.1025
-9070.6
9.59€-08
1.3849
1.96E-01

- .94683
-10567.8
1.01€-09

2.3294
1.50€-02

-.8317
-12023.9
1.53e-09

1.3510
2.05€-01

(-7.16E-01) -1.28E+00 (-3.59E-03) -1.11E-02 (-1.08E-06)(-4.54E-04)
-2.82E-01* -1.27E+00* -2.75E-05* -1.10E-02* -1.15E-04* -3.24E-04*

-3.6167
-2765.0
3.93e-02
1.5980
1.35¢-01
-6.17E+01
-6.12€+01

-8.1867
-1221.5
2.68¢-01
1.4870
1.67€-01
-5.48E+01
-5.516+01

34.2438
292.0
2.18¢-01
1.4361
1.81€-01
3.62E-01
3.61-01

5.6319
1775.6
2.38€-02
1,675
2.33e-01
1.46E+01
1.51g+01

3.0967
3229.2
4.86E-02
1.3095
2.17€-01
1.56€+02
1.52E+02
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-2.2822
-4381.7
&.99E-04
2.0524
4.09€-02

-1.6780
-5959.4
5.37e-05
1.3.23
2.08E-01

-1.3338
-7497.2
8.16€-07
2.355¢9
1.35€-02

-1.1118
-8994.3
2.16€-07
1.5144
1.59€-01

-.9569
-10450.5
B.16E-12

14.1990
0.00E+00

(-2.85E-01) -1.986+00 (-2.53E-04) -1.60E-02 ( 0.00E+00)
-9.33E-04* -1.89E400% -1.46E-02* -1.51E-02* -7.83E-04*

-3.5233
-2833.3
4.32e-02
1.6196
1.29€-01
-6.70£+01
-6.61E+01

-7.5486
-1326.7
2.88E-01
1.5011
1.62€-01
-7.17€+01
+7.20€+01

62.9628
158.8
2.06€-01
1.4529
1.76E-01
5.19€-02
$.18E-02

6.2017
1612.5
3.26€-02
1.2619
2.29%-01
1.45€01
1.49E+01

~2.2645
-4415.9
3.226-04
2.2759
1.85€-02

-1.6796
-5953.7
9.50€-05
1.4344
1.82E-01

=1.3421
~7650.9
2.73e-07
3.4458
3.23e-05

-1.1227
-8907.0
3.96E-07
1.6373
1.25€-01

(-3.856-02) -2.68E+00 (-4.77€-10)(-1.76€-02)
~4.21E-01* -2.50E+00* -B.45€-02* -1.52€-02*

-3.4454
-2902.4
4.54€-02
1.64641
1.23€-09
-6.80€+01
-6.66E+01

-7.0481
-1418.8
3.07€-01
1.5160
1.58¢-01
-8.89€+01
-8.94€+01

287.2655
%.8
1.98€-01
1.4708
1.7ME-01
4.958-04
4. 9LE-Dk

-2.2522
-4440.2
1.26E-04
2.8493
1.31€-03

-1.6843
-3937.3
1.49€-04
1.5149
1.59€-01

-1.352%
-7393.5
3.68¢-08
-4 . 9646
4.33E-21

(-7.60€-05) -3.17E+00 (-1.13E-42)
-2.24E+00" -2.90E+00* -2.64E-01*

-3.3823
-2956.6
4.57E-02
1.6723
1.16E-01
-6.40E+01
-6.19€+01

-6.6535
-1503.0
3.24E-01
1.5317
1.54E-01
-1.05€e+02
-1.06€+02

<2.2453
-4453.8
4.336-06
9.0788
5.75E-41

-1.6921
-5909.9
2.06€E-04
1.5924
1.37e-01

¢ 0.00E+00)(-3.23€+00)
-6.14E+00* -2.85€+00*

-3.3332
-3000.1
4.38E-02
1.7056
1.07e-01

-2.2640
-4456.3
8.73E-05
-.1720
7.03€-02

-5.50E+01 (-1.55€-01)

-5.22E+01

-1.256+01*




Table 14. Radiative transition parameters for N3 A ?II,~X 2T}. For each v'-v” band. the listed
quantities are Ayryrr (um), Yyrgr (em™1), guignr, Forgn (A), Re(Forun) (electric dipole moment
atomic units), Ayrer (s7!) calculated by the r-centroid method, and A,y (s=!) calculated
by integrating [ ¢, Re(r)¥,»dr. - Continued

vi\v» [} 9 2 3 4 s 3 7 8 9 10
16 .2826 3011 .3218 3452 3719 4025 4379 4796 .5286 5879 .6606
35391.7 33216.8 31074.5 28965.1 26888.6 24845.3 22835.5 20859.5 18917.5 17009.9 15137.0
B.126-09 2.65E-07 4.166-06 &.1BE-05 3.006-04 1.606-03 6.43£-03 1.926-02 4.126-02 S.A3E-02  &.4hE-02
.8578 8669 .8766 .8883 .9028 9204 9409 L9641 9897 1.0179 1.0501
2.886-01 2.88€-01 2.886-01 2.87E-01 2.87E-01 2.86E-01 2.856-01 2.83E-01 2.B1E-01 2.77E-01 2.73E-01
6.056-02 1.63E400 2.09E+01  1.706402 9.73Ee02 4.07€+03  1.26404 2.83Ee04  4.64E404  4.4TE404  2.326404
6.11E-02 1.65E000% 2.126401% 1.736002% 9.87E+02* 4.13E+03° 1.27Ee04% 2.86E+04  &.4TEO4  4.47EoD6  2.30540

17 .2me .2889 .3080 .32% .3536 3811 %127 4496 4923 .5634 6049
36785.6  34610.6  32468.4  30358.9  28282.5  26239.2  24229.4  22253.3  20311.4  18403.7  16530.9
2.99€-09 1.026-07 1.666-06 1.T2E-05 1.29E-04 7.286-04 3.166-03 1.05€-02 2.63E-02 4.706-02 5.40€-02

.8490 .8595 .8691 8797 .8925 .9081 9266 .78 7% 9976 1.0262
2.88-01 2.886-01 2.885-01 2.886-01 2.87E-01 2.87E-01 2.866-01 2.84E-01 2.82E-01 2.80€-01  2.76€-01
2.506-02 7.09E-01 9.5164L"  B8.096+01 4.886402 2.19E+03  7.44E+03  1.90E+04  3.56E+06 4.64E+04  3.77E+04
2.536-02° 7.17€-01% 9.63E400% B.20E+01* 4.95E+02% 2.22E¢03% 7.54E+03* 1.92E+06 3.50Ee04  &.66E404  3.76E404

18 2621 .2780 . 2956 -3152 3373 3623 .3907 4234 4614 5059 .5588
38149.6 35974.7 33832.5 31723.0 29646.5 27603.3 25593.5 23617.4 21675.4 19767.8 17895.0
1.00€-09 3.936-08 6.67€-07 7.21€-06 5.60€-05 3.31g-04 1.53E-03 5.56E-03 1.56€-02 3.31€-02 4.95E6-02
8375 .8506 .8612 .87i6 .2a33 8971 9137 .9330 9548 .9788 1.0053
2.88E-01 2.88£-01 2.88£-01 2.886-01 2.88£-01 Z.57E-01 2.BSE-O1 2.85E-01 2.84E-01 2.82E-01 2.79€-01
1.026-02 3.07€-01 4.34E+00 3.86E+01 2.44E+02  1.16E+03  4.27€+03  1.21E404 2.60E+04 ~.11E+04 4.4TE+O4
1.03€-02* 3.11E-01* 4.39€+00* 3.91E+01* 2.48E+02* 1.1BE+03* 4.33E+03" 1.226+04% 2.63E+04 £ .14E+04  4.48E+04

19 .2533 .2680 . 2844 .3025 .322e 3456 3714 .4008 4346 4739 .5200
39484.0 37309.0 35166.8 33057.3 30980.9 28937.6 26927.8 24951.8 23009.8 21102.2 19229.3
3.85E-10 1.50E-08 2.69€-07 3.03E-06 2.45€-05 1.51€-04 7.37€-04 2.87¢-03 8.86E-03 2.138-02 3.85E-02
821 L8391 8521 .8633 8745 8872 .9021 9196 .9396 9619 9864
2.88E-01 2.88E-01 2.886-01 2.886-07 2.88E-01 2.87e-01 2.87E-01 2.86E-01 2.856-01 2.83g-01 2.81E-O1
3.97€-03  1.31E-01  1.96E+00 1.B4E+01  1.226402 6.14E+02 2.40E+03  7.39€+03  1.77t+04 3.26E+04  4.38E+04
4.06E-03* 1.33E-01* 1.99£+00* 1.BOGE+01* 1.24E+02% 6.22E+02° 2.44E+03* 7.49E+03" 1.80E+04* 3.28F+04 4.4DE+04

20 2452 .2590 2742 .2910 .3097 .3307 .3542 3809 6113 6463 .4870
40788.6 38613.7 3&71.5 34362.0 32285.6 30242.3 28232.5 26256.4 2463164 22406.8 20534.0
1.266-10 5.51€-09 1.07-07 1.27E-06 1.07E-05 6.92E-05 3.53E-04 1.456-03  4.85E-03 1.29£-02 2.69E-02
1957 .8231 .8407 .853¢9 8657 8778 8915 5074 .9258 9664 9692
2.87E-01  2.8BE-01 2.886-01 2.886-01 2.88E-01 2.885-01 2.87e-01 2.87E-01 2.B6E-01 2.84E-01  2.83e-01
1.43E-03  5.32E-02 8.69E-01 B8.67E+00 6.07€+01 3.21€+02 1.336+03 4.396+03  1.156+04 2.38E+04 3.77€+04
1.47€-C3% 5.436-02* B.83c-01* 8.79€+00* &6.15E+01* 3.25E+02° 1.35E403% 4.45E+03% 1.17E+04™ 2.47E+04  3.80E+04

21 377 .2507 . 2649 . 2806 .2980 3173 .3389 .3632 -3908 4223 4585
4£2063.8 398838.8 37746.6 35637.2 33560.7 31517.4 29507.6 27531.6 25589.6 23682.0 21809.1
3.556-11  1.88£-09 4.0BE-08 S5.25E-07 4.68E-06 3.16E-05 1.69€-04 7.31€-04 2.59€-03 7.526-03 1.75€-02
.7501 7983 L8249 8424 .8559 .8684 .8815 .8962 9131 9321 L9533
2.84E-01  2.87-01 2.88E-01 2.88€-01 2.88:-01 2.88-01 2.88£-01 2.87¢-01 2.86€-01 2.85€-01 2.84E-01
4.326-04 1.996-02 3.68£-01 3.99€+00 2.97E+01  1.66E+02 7.26E+02 2.55€+03  7.236403  1.65E+04  2.96E+04
4.61E-04* 2.06E-02* 3.76E-01* &.0SE+00* 3.02E+01* 1.6BE+02* 7.36€+02* 2.59E+03* 7.33e+03* 1.67e+04* 2.99£+04

*The Einstein coefficients for this band may have limited accuracy, since the Franck-Condon
factor is less than 0.01 (see text).
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Table 14. Radiative transition parameters for N¥ A 2II,-X 22;. For each v'~v” band, the listed
quantitjes are ’\v’v“ (‘[m), Vot (Cm"l), Quiytty Tytyr (A), Re(f‘vlvu) (e]ectric dipole moment
atomic units), Ayry» (s™!) calculated by the r-centroid method, and A« (s~!) calculated
by integrating [ v, R.(r)¥y~dr. — Continued

Ve
16

17

18

19

20

21

hh
7519
13299.2
7.226-03
1.1016
2.64E-01
2.40E+03
2.30€+03*

.6806
14693.1
2.97E-02
1.0605
2.7T1E-01
1.41E+04
1.38E+04

.6228
16057.2
4.5Te-02
1.0349
2.75E-01
2.90E+04
2.88E+04

5750
17391.5
&.B4E-02
1.0133
2.78E-01
3.986+04
3.98E+04

5349
18696.2
4.18E-02
9941
2.80E-01
& .34E+04
& .35E+04

.5007
19971.3
3.17E-02
9765
2.82€E-01
4 .0TE+04
4 .09E+04

(

12
.8698
11497.0
1.01E-02
1.0753
2.69€-01
2.256+03
2.34E+03

JT757
12890.9
8.71E-04
1.1686
2.51E-01
2.386+02)
2.08E+02*

L7015
14255.0
1.67E-02
1.0730
2.69¢-01
7.11E+03
6.94E+03

6415
15589.3
3.52¢-02
1.0641
2.74€E-01
2.02E+04
2.00£+04

5919
16894.0
4£.39€-02
1.0216
2.TTe-01
3.29€+04
3.27€+04

.5504
18169.1
4, 24€-02
1.0019
2.79€-01
4.02E+04
4.02E+04

(

13
1.0277
9730.7
5.50E-02

1.1298
2.59¢-01
6.896+03
6.91E+03

.8989
11124.6
2.05E-02
1.0921
2.66€-01
4.058+03
&.15E+03

.8007
12488.7
4.72E-04
9632
2.83E-01

1.49€+02)
1.83e+02*

T34
13823.0
7.10e-03
1.0906
2.66E-01
2.70E+03

2.58E+03*

6610
15127.7
2.43€E-02
1.0541
2.T2E-01
1.26€+04
1.24E+04

6097
164602.8
3.71€-02
1.030%
2.76E-01
2.52E+04
2.50E+04

%
1.2499
8000.9

3.56E-02
1.1806
2.48E-01
2.28E+03 (
2.24E+03

1.0644
9394.8
5.53E-02
1.13%
2.57e-01
6.14E+03
6.13E+03

L9295
10758.9
3.036-02
1.1041
2.64E-01
5.338+03
5.41E+03

8269
12093.2
&.42E-03
1.0541
2.72€-01
1.17€+03
1.25E+03*

L Thebh
13397.9
1.62E-03
1.1290
2.59e-01
( 5.29€+02)
4.81E+02*

.6815
14673.0
1.47€-02
1.0655
2.70E-01
6.89E+03 ¢
6.71E+03

15
1.5853
6308.1

2.13e-03
1.1035
2.64E-01

7.56E+01)
8.53E+01*

1.2984
7702.0
2.19€-02
1.1950
2.45E-01
1.226+03
1.188+03

1.1030
9066.1
5.06E-02
1.1491
2.55€-01
4.98e+03
4.95€+03

9615
10400.4
3.75e-02
1.1145
2.62e-01
5.87E+03
5.92E+03

.8543
11705.1
1.07€-02
1.0767
2.69¢-01
2.51E+03
2.59€+03

JT704
12980.2
6.08¢-07
-1.9170
9.34E-06
2.35€-10)
5.72E+00*

1%
2.1492
4653.0
7.16€-02

1.2379
2.35€-01
8.07E+02
8.10€+02

1.6538

6046.9
7.93t-03

1.1582
2.53€-01
2.28E+02
2.41E+02*

1.3494
7410.9
1.13€-02
1.2%46
2.41E-01
5.41€E+02
5.17e+02

1.1435
8745.3
4.29€-02
1.1591
2.53€-01
3.73e+03
3.69€+03

9950
10049.9
4.126-02
1.1243
2.60€-01
5.74E+03
5.77E+03

.8830
11325.1
1.74E-02
1.0906
2.66E-01
3.64E+03
3.726403

7
3.2936
3036.2
3.47E-02

1.3238
2.13e-01
8.91E+01
8.66E+01

2.2573
4430.1
7.27E-02
1.24665
2.33e-01
6.95E+02
6.95E+02

1.7259
5794.2
1.53€-02
1.1796
2.49e-01
3.72€+02
3.86E+02

1.4028

7128.5
&.46E-03

1.2476
2.33e-01
1.77e+02
1.65E+02*

1.1858
8433.2
3.40E-02
1.1698
2.51E-01
2.60E+03
2.56E+03

1.0300
9708.3
4.17E-02
1.1337
2.58¢-01
5.16E+03
5.17E+03

(

13
6.8561
1458.6
3.92¢-02

1.2695
2.27e-01
1.27e+01
1.30€+01

3.5058
2852.4
2.40E-02
1.3396
2.08E-01
4.90E+01
4.72E+01

2.3N6
4216.5
7.07e-02
1.2547
2.31E-01
5.72€+02
5.71E+02

1.8015
5550.8
2.25¢-02
1.1932
2.46E-01
4.70E+02
4.836+02

1.4587
6855.5
9.43E-04
1.3366
2.09¢-01

19
-126.2308
-79.2
1.956-01
1.489%
1.66€-01
-1.08€-02
-1.086-02

7.6065
1316.7
4.336-02
1.2719
2.26E-01
1.026+01
1.04E+01

3.3
2678.7
1.63€ -02
1.351
2.04€-01
2.626+01
2.50E+01

2.4919
4013.1
6.66E-02
1.2625
2.29¢-01
4.57E+02
4.55E+02

1.8805
5317.8
2.87e-02
1.2036
2.43e-01

2.69E+01) 5.17€+02
2.306+01*  5.27+02

1.2299
8130.6
2.53E-02
1.18%
2.48E-01

1.5168
6592.9
7.326-07
-4. 2799
1.07€-16

20
-6.3436
-1576.4

3.38¢-01
1.5483
1.49€-01
-1.19€+02
-1.20€+02

-54.7909
-182.5
1.97e-01
1.508¢9
1.60E-01
-1.25€-01
-1.25€-01

8.4634
1181.6
4.46E-02
1.2688
2.27TE-01
7.T0E+00
7.81E+00

3.9747
2515.9
1.09€-02
1.3757
1.98E-01
1.39€+01
1.31€+01

2.6176
3820.6
6.16€-02
1.2698
2.27e-01
3.58e+02
3.56€+02

1.9624
5095.7
3.34€-02
1.2124
2.41E-01

1.706+03 ( 4.89E-33) 5.20£+02
2.06E+00* 5.28E+02

1.67€+03

*The Einstein coefficients for this band may have limited accuracy, since the Franck-Condon
factor is less than 0.01 (see text).
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21
-3.2976
-3032.5

3.94E-02
1.7465
9.736-02
-4.22€+01
-3.87e+01

-6.1027
-1638.6
3.50€-01
1.5659
1.44E-01
-1.30E+02
-1.318+02

-36.4224
-2746.6
2.06E-01
1.5283
1.55¢€-01
-4 .14E-0Y
-4.17E-01

9.4359
1059.8
4.34E-02
1.2595
2.30E-01
5.528+00
5 .60€+00

4.2293

2364.5
7.49€-03

1.3946
1.93e-01
7.4TE+00
6.92E+00*

2.7476
3639.6
5.62€-02
1.2764
2.25€-01
2.79€+02
2.76E+02




Table 15. Radiative transition parameters for N¥ B *Ti-Y 2T+

vu\vn 1]
0 3912
25564.7
6.63E-01
1.0995
7.13e-01
1.14E+07
1.14E+07

1 .3580
27936.3
2.92¢-01
1.1527
6.68E-01
S.TSE+06
5.76E+06

2 .3305
30254.5
4.31E-02
1.2191
6.08E-01
8.94E+05
9.026+05

3 .3076
32514.1
2.14E-03
1.3210
5.09¢-01
3.86E+404
3.98e+04*

4 .2881
34708.5
7.48E-06
1.8293
~1.32e-01
1.10€+01)
2.21-01*

~

5 2715
36829.5
2.34E-06
1.1665
6.56€-01
1.026+02 «
1.10g+02*

6 2573
38867.8
8.84E-08
1.5229
2.83€-01
8.43£-01)
1.13g+00*

-~

7 . 2450
40812.9
5.82¢-09
1.0638
7.41E-01

1
4275
23389.8
2.53E-01
1.0508
7.52e-01
3.7T1E+06
3.71E+06

.3882
25761.3
2.37€-01
1.5
7.03E-01
4 .06E+06
4.03E+06

.3561
28079.5
4.02€-01
1.1609
8.61E-01
7.88E+06
7.88€+06

.3296
30339.2
1.01E-01
1.2284
6.00E-01
2.06E+06
2.08E+06

.3074
32533.6
6.26€-03
1.3401
4.89€-01
1.04€E+05
1.0BE+05*

.2886
34654 .6
3.94E-06
2.8861
-2.23E+00
1.65€+03)
3.49E+02*

2725
36692.9
1.79¢-05
1.2327
5.96€-01

6.35€+02 (
6.74E+02*

.2588
38637.9
2.53e-07
1.7456
-9.81€-03

( 4.41E-01)( 2.84E-03)

4. 98E-01*

3.18e-01*

2
4706
21247.6
6.58E-02
1.0113
7.81€-01
7.81E+05
7.84E+05

4234
23619.1
2.87€-01
1.0567
7.47E-01
4.27E+06
4.28e+06

.3855
25937.3
5.72€-02
1.1357
6.83€-01
9.43E+05
9.27E+05

.3546
28197.0
4.19€-01
1.1702
6.53e-01
8.10€+06
8.09€+06

.3290
30391.3
1.60E-01
1.2386
5.90£-01
3.17€+06
3.19€+06

.3076
32512.4
1.10€-02
1.3640

4 .64E-01
1.64E+05
1.72€+05

.2894
34550.6
1.34€-05
-.0984
1.03€+00

1.18€+03)
4. 15E+03*

2740
36495.7
6.98€-05
1.2920
5.38€¢-01

3

.5225
19138.1
1.45€-02
9762
8.07E-01
1.34E+05
1.35€+05

4649
21509.6
1.29¢-01
1.0169
7.77€-01
1.57€+06
1.57e+06

4197
23827.9
2.30e-01
1.0628
7.42e-01
3.48E+06
3.47E+06

.3833
26087.5
3.52E-03
1.2654
5.64E-01
4.03E+04
3. 7TE+04*

.3536
28281.9
3.95e-01
1.1808
6.43E-01
7.50e+06
7.46E+06

.3289
30402.9
2.13e-01
1.2496
5.80E-01
4.07E+06
4 .09E+06

.3082
32641.2
1.43€-02
1.3958
4&.306-01
1.826+05
1.94E+05

.2908
34386.3
2.64E-04
8674
8.78¢6-01

1.996+03 ( 1.68E+04)

2.11E+03*

2.04E+04*

4
.5861
17061.7
2.98€-03
9450
8.28€-01
2.06E+04

2.07E+04*

5146
19433.2
4.07e-02
9818
8.03€-01
3.90E+05
3.92E+05

4597
21751.4
1.63-01
1.0224
7.73e-01
2.04E+06
2.04E+06

4165
24011.0
1.53e-01
1.0689
7.37e-01
2.33E+06
2.328+06

3816
26205.4
4.21€-03
.9370
8.34E-01
1.07€+05
1. 19£+05*

.3530
28326.4
3.63¢-01
1.1932
6.326-01
6.68E+06
6.63E+06

.3293
30364.7
2.56E-01
1.2617
5.68€-01
4.69E+06
4.T2E+06

.3095
32309.8
1.44€E-02
1.6437
3.76€-01
1.39€+05
1.54€E+05

H
<6659
15018.4
6.04E-04
RAksd
8.46E-01
2.97E+03

2.99E+03¢

5750
17389.9
1.10€-02
.9508
8.24E-01
7.94E+04
7.996+04

507
19708, 1
6.97E-02
9873
7.99€-01
6.90E+05
6.93E+05

4552
21967.8
1.67E-01
1.02m9
7.69¢-01
2.13e+06
2.13E+06

4139
26162.2
8.62E-02
1.0751
7.33e-01
1.326+06
1.31€+06

.3805
26283.2
2.07e-02
1.0168
7.77e-01
4.59€405
& .83E+05

355
28321.5
3.39€-01
1.2077
6.19¢-01
5.97€+06
5.90€+06

.3304
30266.5
2.90€-01
1.2754
5.55€-01
5,02E+06
S .04E+06

86

—g

6
7687
13008.6
1.26E-04
.8953
8.61E-01
4.15E+02
&.18E+02

.6502
15380. 1
2.76E-03
.9238
8.42E-01
1.45E+04
1.66E+04*

.5650
17698.3
2.37e-02
9565
8.20E-01
1.79€+05
1.80E+05

501
19958.0
9.32e-02
9925
7.956-01
9.49E+05
9.526+05

4514
22152.4
1.50€-01
1.0335
7.65€-01
1.93€+06
1.93€+06

4120
26273.4
3.99¢-02
1.0807
7.28¢6-01
6.12¢ -05
6.07E+05

.3801
26311.7
3.44E-02
1.0192
7.76E-01
7.64E+05
8.01E+05

L3539
28256.7
3.30¢-01
1.2243
6.04E-01
5.50£+06
5.62E+06

For each 1'-+" band, the listed
quantities are Ay (um), Vs (€mM™'), guiyr, Fyiger (A), Re(Fyryn) (electric dipole moment
atomic units), Ay (s7!) calculated by the r-centroid method, and Agyign (s™1) calculated
by integrating [ ¢}, Re(r)i~dr.

7
9064
11032.5
2,78E-05
8778
8.71E-01
5.74E+01
5.77E+01*

7660
13404.0
6.91E-04
.9012
8.57¢-01
2.48E+03
2.49€+03*

.6360
15722.3
7.23-03
9297
8.38¢-01
4 .00E+04
4. 02E+04*

.5561
17981.9
3.89€-02
9620
8.17€-01
3.06E+05
3.07€+05

4956
20176.3
1.07e-01
9975
7.91e-01
1.11E+06
1.11E+06

.&485
22297.3
1.21€-01
1.039
7.60E-01
1.57€+06
1.56E+06

L4109
24335.6
1.32¢-02
1.0817
7.27E-01
2.03E+05
2.01€+05

.3805
26280.7
3.84E-02
9936
7.94E-01
8.90€+05
9.44LE+0S

8
1.1000
$090.5

6.71E-06
.8659
8.79¢-01
7.89€+00
7.93e+00*

8724
11462.0
1.79€-04
.8836
8.68E-01
4.12E+02
4. 14E+02*

7257
13780.3
2.13€-03
9072
8.53¢-01
8.22E+03
8.27E+03*

.6234
16039.9
1.41E-02
9355
8.35£-01
8.22E+04
8.26E+04

.5484
18234.3
5.36E-02
9673
8.13¢-01
4.356+05
4.37e+05

4913
20355.3
1.08E-01
1.0021
7.886-01
1.15E+06
1.15€+06

bbb
22393.6
8.91€-02
1.0467
7.55€-01
1.15E+06
1.15€406

4109
24338.7
1.56€-03
1.0398
7.60€-01
2.63E+04

2.6LE+04*

9
1.3922
7182.9

1.82e-06
.8598
8.82¢-01
1.06E+00
1.07E+00*

1.0466
9554.4
4.99€-05
8716
8.75€-01
6.76E+01
6.79e+01*

.8423
11872.6
6.39€-04
8897
8.64E-01
1.62E+03
1.63E+03*

7076
14132.3
4.84E-03
9132
8.49E-01
1.99€+04
2.01E+04*

6125
16326.7
2.2BE-02
9611
8.31e-01
1.39€+05
1.39€+05

5621
18647.7
6.50€-02
9724
8.09€-01
5.42E+05
5.43E+05

4881
20486.0
1.00€-01
1.0062
7.85€-01
1.08E+06
1.08E+06

6458
22631.1
6.09¢-02
1.0575
7.46€-01
7.76€+05
7.68E+05

10
1.8832
5310.1

5.67E-07
.8593
8.83e-01
1.34€-01
1.34€-01*

1.3018
7681.6
1.54€-05
.8653
B.79£-01
1.09€+01
1.10e+01*

1.0000
9999.8
2.03E-04
.8776
8.726-01
3.12E+02
3. 14E+02*

.8157
12259.4
1.66E-03
.8958
8.60E-01
& .S8E+03
4.61E+03"

6919
16453.8
8.97e-03
9192
8.45€-01
3.92E+04
3.94E+04"

.6033
16574.8
3.20€-02
9465
8.27e-01
2.02E+05
2.03E+05

5373
18613.1
7.11E-02
9774
8.06€-01
6.03e+05
6.05€+05

4864
20558.2
B.50£-02
1.0091
7.83¢-01
9.18E+05
9.19€+05




Table 15. Radiative transition parameters for N B 2£i-X 2T}, For each v'-v” band, the listed
quantities are Ayryw (pm), Yyrpn (€M™), guiynr, Fyrpn (A), R.(7yy) (electric dipole moment
atomic units), Ayrv (s™1) calculated by the r-centroid method, and Ay« (s~1) calculated
by integrating [ ¢, Re(r)¢y~dr. —-Continued

LA
0

1"
2.879%9
3472.3

2.05€-07
8633
8.80€-01
1.35€-02
1.35€-02*

1.7mM12
5843.8
5.36€-06
8643
8.80£-01
1.68E+00
1.68E+00*

1.2252
8162.0
7.04E-05
.870
8.76E-01
5.94E+01
5.97€+01*

9595
104621.7
5.95€-04
.8837
8.68E-01
1.03€+03
1.03g+03*

.T926
12616.1
3.49€-03
.9020
8.56E-01
1.04E+04
1.05€+06*

.6786
14737.1
1.43€-02
.9251
8.41E-01
6.59€+04
6.626+04

.5961
16775.4
4.01€-02
9517
8.24E-01
2.60€+05
2.61E+05

5342
18720.4
7.12e-02
.9822
8.026-01
6.09€+05
6.10€+05

12
5.9878
1670.1

8.58£-08
.8702
8.76E-01
6.21E-04
6.21E-04*

2.4743
4041.6
2.14E-06
8675
8.78¢-01
2.20€-01
2.21E-01*

1.5724
6359.8
2.T2E-05
869
8.77e-01
1.09€+01
1.09€+01*

1.1602
8619.4
2.30E-04
8768
8.72E-01
2.27€+02
2.28g+02*

9247
10813.8
1.406-03
8899
8.64E-01
2.69E+03
2.70E+03*

T3
12934.8
6.29€-03
.9082
8.52€-01
2.00E+04
2.01E+04*

6679
14973.%
2.04€-02
.9308
8.386-01
9.72E+04
9.76E+04

5o
16918.2
4.56€-02
9565
8.20€-01
3.01€+05
3.02e+05

13
-103.9263
-96.2
4.126-08
8779
8.79E-01
-5.65€-08
-5.64E-08*

4.3950
2275.3
9.74E-07
.8732
8.74€-01
1.78€-02
1.78€-02*

2.1770
4593.5
1.19€-05
8717
8.756-01
1.79€+00
1.79E+00*

1.4592
6853.2
9.82E-05
8746
8.73g-01
4.89€+01
4.90E+01*

1.1053
9047.5
6.02€-04
.8827
8.686-01
6.81E+02
6.84E+02*

8954
11168.6
2.826-03
.8961
8.60£-01
5.88E+03
5.918+03*

Neird
13206.9
9.98¢-03
L9143
8.49¢-01
3.35€+04
3.37E+04*

6600
15151.9
2.61€-02
.9363
8.34E-01
1.28E+05
1.28E+05

1%
-5.4763
-1826.0

2.226-08
.8851
8.67E-01
-2.06E-04
-2.06E-04*

18.3328
545.5
5.00€-07
8797
8.70e-01
1.25€-04
1.24E-04*

3.4920
2863.7
5.84€-06
8763
8.726-01
2.11E-01
2.11g-01*

1.9519
5123.3

4 .66E-05
.8760
8.73E-01
9.66E+00
9.68E+00*

1.3665
17.7
2.81€-04
8799
8.70E-01
1.69€+02
1.69€+02*

1.0595
9438.7
1.33¢-03
.8887
8.65€-01
1.69€+03
1.70€+03*

.8713
11477.0
4.95£-03
.9023
8.56E-01
1.11E+04
1.126+04*

7450
13422.1
1.42€-02
.9202
8.45€-01
4 . 96E+04
& .98E+04

15
-2.8418
-3518.8

1.31€-08
.8909
8.63E-01
-8.63E-04
-8.62E-04*

-8.715¢9
-1147.3
2.85E-07
.8859
8.67E-01
-6.54E-04
-6.53E-04*

8.5406
1170.9
3.19€-06
8817
L.69€-01
7.83c-03
7.82e-03*

2.9150
3430.5
2.45€-05
8795
8.70€-01
1.526+00
1.52E+00*

1.7778
5624.9
1.44E-04
.8804
8.70£-01
3.92€+01
3.93e+01*

1.2910
7745.9
6.75€-04
.8853
8.67e-01
4.77e+02
4.9k« 02

1.0221
9784.2
2.56€-03
8946
8.61E-01
3.60£+03
3.61E+03*

.8526
11729.3
7.75€-03
.9083
8.526-01
1.84E+04
1.85E+04*

16
-1.9327
-5174.0

8.31E-09
.8951
8.61E-01
~1.73e-03
-1.73e-03*

-3.5683
-2802.5
1.76€-07
.5908
8.63-01
-5.84E-03
-5.836-03*

8.68¢-01
7.70£+00
7.71E+00*

1.6418
6090.8
3.71E-04
L8349
8.67E-01
1.28£+02
1.28E+02*

1.2301
8129.1
1.40€-03
.8907
8.64E-01
1.14E+03
1.14E+03*

9926
10074.1
4.36€-03
.9005
8.57¢-01
6.64E+03
6.66E+03*

87

17
-1.4726
-6790.8

5.55€-09
8978
8.59€-01
-2.60€-03
-2.60€-03*

-2.2628
-6419.2
1.15€-07
8945
8.61E-01
-1.50€-C2
-1.49€-02*

-4.T596
-2101.0
1.22E-06
.8910
8.63E-01
-1.71e-02
-1.71e-02*

63.0382
158.6
8.83E-06
.8879
8.65¢-01
5.35¢-05
5.34€-05*

6£.2499
2353.0
4.89¢-05
8861
8.66E-01
9.69€-01
9.70€-01*

2.2351
&474.0
2.20E-04
8863
8.66E-01
3.00£+01
3.00€+01*

1.5355
6512.3
8.238-04
8896
8.64E-01
3.44E+02
3.45€+02*

1.1824
8457.4
2.57e-03
.8960
8.60€-01
2.33€+03
2.34E+03¢

18
-1.1950
-8368.4

3.86E-09
8994
8.58-01
-3.37e-03
-3.37¢-03*

-1.6675
-5996.9
7.96E-08
.8970
8.60E-01
-2.57E-02
-2.57€-02*

-2.784
-3678.7
8.30€-07
8942
8.61€-01
~6.21E-02
-6.21E-02*

-7.0471
-1419.0
5.88&-06
8914
8.63€-01
-2.54€-02
-2.53e-02*

12.8972
775.4
3.18¢-05
.8893
8.64E-01
2.25€-02
2.25€-02*

3.4526
2896.4
1.40£-04
8886
8.656-01
5.16E+00
5.16E+00*

2.0265
4934.7
S.16E-04
8899
8.64E-01
9.386+01
9.396+01*

1.4535
6879.7
1.61€-03
.8940
8.61€-01
7.86€+02
7.888+02°

19
-1.0095
-9906.2

2.7Te-09
.9001
8.58£-01
-4.01E-03
-4.01E-03*

-1.3272
-7534.7
5.69€-08
.8985
8.59€-01
-3.64E-02
+3.64E-02*

-1.9170
-5216.4
5.89€-07
8964
8.60€-01
-1.25€-01
-1.25€-01*

-3.3820
-2956.8
4.12E-06
8942
8.61E-01
-1.60€-01
-1.60g-01*

-13.1163
-762.4
2.19¢-05
.8922
8.63¢-01
-1.46E-02
-1.46E-02*

7.3604
1358.6
9.4TE-05
.8910
8.63E-01
3.59¢-01
3.59¢e-01*

2.9463%9
3396.9
J.63E-04
8913
8.63E-01
2.036+01
2.03E+01*

1.8720
5342.0
1.06€-03
.8936
8.62¢-01
2.43E+02
2.43E+02°

20
- .8769
-11403.4
2.04E-09
.9003
8.57E-01
-4.51€-03
-4.51E-03*

-1.1072
-9031.8
4.20€-08
8993
8.58-01
~4.61E-02
-4.61E-02*

~1.4895
-6713.6
4.33e-07
.8978
8.59€-01
-1.96€-01
-1.96€-01*

-2.2452
-4454.0
3.00E-06
8961
8.60E-01
-3.97-01
-3.97e-01*

~4.4256
-2259.6
1.586-05
8945
8.61E-01
-2.74E-01
-2.74E-01*

-72.1709
-138.6
6.72€E-05
.8932
8.626-01
-2.69€-04
-2.69€-04*

5.2639
1899.7
2.40E-04
.8929
8.62€-01
2.48€+00
2.48E+00*

2.6009
3844.8
7.33-04
8941
8.61€-01
6.26€+01
6.2TE+01*

21

-. 7776
-12859.5
1.54E-09
.9001
8.58€-01
-4.87-03
-4.87E-03*

-.9535
-10488.0
3.17e-08

8996

8.586-01

-5.46E-02
-5.45€-02*

-1.2240
-8169.7
3.27€-07
.8987
8.586-01
-2.66E-01
-2.66E-01°

-1.6920
-5910.1
2.26E-06
8975
8.59¢-01
-6.97€-01
-6.97€-01"

-2.6913
-375.7
1.18¢€-05
.8961
8.60E-01
-9.06€-01
-9.06E-01*

-6.2709
-1594.7
4.97E-05
8950
8.61€-0%
-3.03e-01
-3.02e-01*

22.5423
443.6
1.76€-04
89S
8.61E-01
2.30€-02
2.30€-02*

4.1864
2388.7
5.31E-04
.8951
8.61E-01
1.09€+01
1.09€+01*




Table 15. Radiative transition parameters for N B 2T}-X 2T}. For each v'-v” band, the listed
quantities are Ayryr (M), vyryn (em™1), guryr, Fyrgn (A), R (Fy1y» ) (electric dipole moment
atomic units), Ayy# (s7') calculated by the r-centroid method, and A,y (s™!) calculated
by integrating [ ¢, R.(r)i,~dr. —Continued

ViI\wm 0 1 2 3 4 H [ 7 8 L4 10
8 - 234b 2470 .2609 .2760 .2928 3115 .3323 .3556 .3820 .4120 b4b5
42653.3 40478.3 38336.1 36226.7 34150.2 32106.9 30097.1 28121.1 26179.1 26271.4 22398.6
3.038-10 9.94E-08 3.77E-08 1.77E-04 1.39€-03 1.036-02 3.19E-01 3.436-01 3.16E-02 7.97E-04 3.92E-02
1.6528 1.1988 3.9364 1.3553 1.0785 1.5331 1.2900 1.2426 9262 1.2930 1.0779
1.18E-01  6.27¢-01 -5.35E+00 4 .73-01 7.30E-01 2.79E-01 S5.40E-01 5.866-01 8.41E-01 5.37-01 7.30€-01
( 6.61E-04) 5.256+00 ( 1.23E+02) 3.81E+03 6.00E+04 ( 5.07€+04) S5.026+06 S.31E406 8.13E+405 6.66E+03  4.76E+05
2.15E-03* S.686+00% 1.88E+01* 4. V11E+03* 6.49E04* O.55E¢04 5.04E+06 S.20E+06 B.96E+05 6.36E+03* 4.66E+05

9 .2253 2370 2496 .2635 .2788 .2956 3143 -3351 .3584 3847 L6145
44377.3 42202.3 40060.1 37950.6  35874.2  33330.9  31821.1 29845.0 27903.0 25995.4 26122.6
2.83E-11  5.026-10 6.81E-07 2.21E-06 2.93E-04 4.52E-03 3.366-03 3.126-01 3.776-01 1.756-02 8.71E-03

1.2048 2.4759 1.2983 .6588 1.6615 1.1812 1.8162 1.3067 1.2614 7461 1.2359
6.22E-01 -1.29E+00 5.32€-01 9.66E-01 3.79€-01 6.43E-01 -1.126-01 5.23E-01 5.68£-01 9.44E-01 5.93E-01
€ 1.936-03)¢ 1.286-01) 2.51E+01 ( 2.296+02)( 3.93E+03) 1.47E+05 ( 2.77E+03) &.60E+06 S5.35E+06 ( 5.556+05) 8.70E+04
2.35€-03* 2.74E-02° 2.70E+01* 3.24E+02* 4 .S1E+03* 1.53E+05* 1,90E+02* &4.61E+06 5.23E+06 6.94E+05  8.20E+04*

10 2175 .2283 .2601 .2529 2669 .2823 2992 .3180 .3390 .3624 .3888
45975.1 43800.2 41657.9 39548.5 37.72.0 35428.7  33418.9 314629 29500.9 27593.3 25720.4
3.47€-12 B.65E-10 5.91E-09 2.36E-06 3.236-05 2.50E-04 1.06E-02 3.016-04 2.79E-01 4.27-01 3.74E-03

1.4757 1.3592 L3943 1.4072 1.0955 1.6252 1.2510 - . 689 1.3262 1.2791 -.0365
3.39£-01  4.69E-01  1.06E+00 4.17E-01  7.16E-01 1.54E-01 5.78E-01 6.90E-01 5.03E-01 5.51E-01  1.04E+00
7.87€-05 ( 3.24E-02)( 9.70E-01)( 5.15€+01) 1.77E+03 ( 5.36E+402) 2.68E+05 ( 9.036+03) 3.88E+06 5.52E+06 ( 1.40E05)
7.40E-05* 3.90E-02% 1.81E+00* 5.78E+01% 1.95E+03* 1.13E+03* 2.766+05 1.17E+05* 3.696+06 S5.37E406 4.23E+05*

LA\ 11 12 13 1% 15 16 17 18 19 20 21
8 4864 .5331 .5885 .6552 7369 8393 57T 1.1468 1.3923 1.7590 2.3646
20560.8 18738.6 16992.3 15262.5 13569.7 11914.5 10297.8 8720.1 7182.4 5685.2 4229.1
6.586-02 6.56E-02 4.756-02 3.036-02 1.826-02 1.09€-02 6.63E-03 4.206-03 2.77e-03 1.92€-03  1.38¢-03
1.009% .9876 9609 Pe16 .9259 9142 .9060 9011 8986 8974 8971
7.836-01  7.99€-01  8.17e-01 8.31E-01 B.41E-01 8.49€-01 8.54E-01 8.57-01 8.59€-01 8.59e-01 8.59¢-01
7.10E405 5.606+05 3.15E+05  1.50E+05 6.53E+04 2.69E+04 1.07E+04  4.14E+03  1.536403 5.26€+02  1.56€+02
7.116405  5.59E+05  3.16E+05  1.S1E+05  6.56E+04 2.7OE+D4  1.07E+D4* 4,15E+03* 1.54E403* 5.27€+02* 1.56€+02*

9 4487 .4882 .5343 .5887 .6539 7332 .8318 9575 1.1228 1.3497 1.6798
22284 .8 204682.6 18716.3 16986.5 15293.7 13638.5 12021.8 10444 .1 8906.3 7409.2 $953.0
2.476-02 4.56€-02 5.58-02 4.51€E-02 3.208-02 2.12€-02 1.38£-02 9.036-03 6.086-03 &.246-03  3.07e-03
1.1218 1.0034 996k 9647 9463 .9310 9199 K2hH] .9059 .9029 .9013
6.94E-01  7.87E-01  7.%E-DY  B.1SE-01  8.27E-01  B.38E-01 B.45E-01 8.50£-01 8.54E-01 8.56E-01 8.57E-01
2.67E+05 4.91E¢05  &.6TE405S 2.97TE+05  1.59E+05  7.63E+04 3.46E+04  1.51E¢04 6.35E+403 2.56E403  9.63E+02
2.576+05 6. 95E*05  4.65E405 2.98E+05  1.59E+05 7.66E+D4  3.4TEe0L  1.51E«04* 6.37E403* 2.57€+03* 9.64E«02*

10 4187 4529 4923 .5381 .5920 .6563 .T342 .8304 .9520 1.1102 1.3264
23882.6 22080.4 20314.1 18584.3 16891.5 15236.4 13619.6 12041.9 10504.2 9007.0 7550.9
2.61€-02 1.68E-02 2.7DE-02 4.39£-02 3.906-02 3,07E-02 2.22E-02 1.56E-02 1.10E-02 7.86E-03 5.76E-03
1.2595 1.2100 .9808 1.0048 9675 9513 .9354 .9251 169 9107 .9068
S.706-01 6.17E-01  8.036-01  7.86E-01 8.136-01 8.24E-01 8.356-01 8.41E-01 B.47E-01 8.51€-01 8.53e-01
2.34E405  1.40E+05 2.96E+05  3.53E+05 2.52E+05 1.49E+05 7.90E+06 3.92E+04  1.85E+04 8.42E+03  3.66E+03
2.186+405  1.30E+05 3.036605 3.506+05 2.52E+05 1.50E+05 7.93E+04 3.93E+04 1.86E+04 B.44E+03* 3.66E+03°*

*The Einstein coefficients for this band may have limited accuracy, since the Franck-Condon
factor is less than 0.01 (see text).
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Table 16. Radiative transition parameters for N C ?£}-X 2T}, For each v/~ band, the listed

quantities are Ayiyn (#m), Yyrpr (€m™1), gorwn, Fergn (A), Re(Fyryn) (electric dipole moment
atomic units), A,,» (s™1) calculated by the r-centroid method, and 4,/,» (s~!) calculated
by integrating [vJ, R.(r)Y,»dr.

v
0

0
L1549
64540.1
1.19€-02
1.1948
1.31E-01
1. 11E+05
1.13€+05

.1502
66591.7
4.50€-02
1.1780
1.16€-01
3.636+05
3.71E+05

1457
68620.8
9.10€-02
1.1626
1.03e-01
6.36E+05
6.49E+05

1416
70625.0
1.31€-01
1.1483
9.22€-02
7.92e+05
8.05€+05

A377
72601.6
1.49€-01
1.1349
8.24E-02
7.86E+05
7.94E+05

. 1341
74548.1
1.45€-01
1.1224
7.408-02
6.64LE+05
6.64E+05

.1308
76461.8
1.24€-01
1.1105
6.65€-02
& .96E+05
4 .91E+05

L1276
78340.2
9.68¢-02
1.0994
5.99¢-02
3.39€+05
3.31€+05

(

1
.1603
62365.2
7.15€-02
1.2126
1.47€-01
7.628+05
7.71€+05

. 1552
64416.7
1.52¢-01
1.19460
1.30€-01
1.39€+06
1.41E+06

. 1505
66445 .9
1.55€-01
1.1772
1.156-01
1.22E+06
1.22€+06

. 1461
68450.1
8.92E-02
1.1613
1.02e-01
6.06E+05
5.93£+05

L1620
704626.7
2.35€-02
1.1452
8.99¢€-02
1.34E+05
1.236+05

.1382
T373.2
6.38€-06
8947
4&.908-03
1.18€-01)
5.99€+02*

L1346
74286.9
1.51E-02
1.1283
7.79€-02
7.61€+04)
8.58E+04

L1313
76165.2
4.40€-02
1.1145
6.89€-02
1.87€+05
1.98E+05

4

2
.1660
60223.0
1.87E-01
1.2318
1.66€-01
2.2TE+06
2.286+06

. 1606
62274.5
1.61E-01
1.2100
1.45e-01
1.65E+06
1.65€+06

.1555
64303.6
3.09e-02
1.1884
1.25€-01
2.61E+05
2.48E+05

.1508
66307.8
5.45€-03
1.1905
1.27-01
5.186+04)
6.00E+04*

L1464
68284 .4
5.65€-02
1.1659
1.06€-01
4.09€+05
4.26E+05

1626
70230.9
8.10€-02
1.1503
9.37€-02
4.99€+05
5.03E+05

. 1386
T72144.6
5.60€-02
1.1361
8.33€-02
2.96E+05
2.86E+05

.1351
74023.0
1.86€-02
1.1215
7.34E-02
8.236+04)
7.298+04

3
JAr21
58113.5
2.7TE-01
1.2527
1.86E-01
3.82E+06
3.81E+06

. 1662
60165.0
3.14E-02
1.2203
1.55€-01
3.31E+05
3.25E+05

1608
62194.2
3.44E-02
1.2184
1.53e-01
3.91E+05
4.07E+05

.1558
64198.4
9.61€-02
1.1950
1.31€-01
8.83E+05
8.90E+05

L1511
66175.0
4.60E-02
1.1760
1.14€-01
3.53E+05
3.39E+05

L1468
68121.5
6.82E-04
1.1309
7.97E-02
2.7TE+03)
9.40E+02*

.1528
70035.2
1.98€-02
1.1562
9.82E-02
1.33€+05
1.47E+05

L1391
71913.5
5.25€-02
1.%401
8.61E-02
2.93E+05
3.04E+05

4 5
L1785 .1852
56037.1 53993.8
2.526-01  1.43-01
1.2762 1.3037
2.10E-01  2.36E-01
3.94E+06  2.54E+06
3.93E+06 2.54E+06

1722 1784
58088.6 56045.3
2.926-02  1.90€-01
1.2692 1.2830
2.036-01 2.16E-09
4.TSE+05 3.17E+06
4.74E+05 3.13E+06

-1663 JA722
60117.7 58074.5
1.196-01  1.94E-02
1.229%9 1.2281
1.64E-01  1.62€E-01
1.40E+06 2.02E+05
1.41E+06  2.06E+05

.1610 1664
62121.9  60078.7
1.496-02  5.40E-02
1.1994 1.2373
1.356-01  1.71€-01
1.326+05  6.94E+05
1.236+05  7.136+05

.1560 1611
64098.5 62055.3
2.17e-02  7.00E-02
1.2030 1.2100
1.38E-01  1.45€-01
2.216+05  7,10€+05
2.38E+05  7.06E+05

L1514 .1562
66045.0 64001.8
6.79€-02 3.76€-03
1.1807 1.1738
1.186-01  1.12E-00
5.556+05 ( 2.53E+04)
5.63E+05  1.96E+04*

L1471 L1517
67958.7 65915.5
4.14E-02 2.17E-02
1.1632 1.1872
1.04E-01  1.24E-01
2.83E+05  1.94E+05
2.72E+05  2.10€+05

L1432 LY
69837.1 67793.8
3.37-03 5.35€-02
1.1386 1.1676
8.51€-02 1.07-01

¢ 1.68E+04) 3.89€+05
1.16E+04*  3.95€405

89

6
1924
51984.0
&.86E-02
1.3384
2.66E-01
9.80E+05
1.00E+06

.1851
54035.5
2.36E-01
1.3089
2.41E-01
4 .38E+06
4.34E+06

.1784
56064.7
5.97e-02
1.2990
2.32e-01
1.14E+06
1.10€+06

1722
58068.9
8.17e-02
1.2445
1.78e-01
1.03E+06
1.05€+06

. 1665
60045.5
1.99¢-03
1.2851
2.18€-01
( 4.15E+04)
4.66E+04*

L1613
61992.0
6.22€-02
1.2151
1.50E-01
6.71E+05
6.87TE+0S

1565
63905.7
3.80€-02
1.192%
1.28€-01
3.31€+05
3.20€+05

.1520
65784.0
6.24E-05
1.0304
2.926-02
( 3.08£+01)
5.7TE+02*

7
.2000
50007.9
8.65E-03
1.3889
3.00€-01
1.97e+05
2.16E+05*

.1921
52059.5
1.24E-01
1.3434
2.70€-01
2.60E+06
2.62E+06

. 1849
54088.6
2.35€-01
1.3160
2.47E-01
4 .60E+06
4 .LBE+06

.1783
56092.8
2.72e-03
1.4128
3.09€-01
9.29€+04
9.32E+04*

1722
58069.6
9.04E-02
1.2506
1.84€-01
1.22E+06
1.25€+06

. 1666
60015.9
1.27€-02
1.2100
1.45E-01
1.16€+05
1.10€+05

.1615
61929.6
2.23E-02
1.2231
1.57e-01
2.65E+05
2.836+05

.1567
63808.0
5.35€-02
1.1969
1.33e-01
4.95E+05
5.00€+05

(

(

4

8 9
.2080 .2166
48065.9 46158.3
5.36E-06 9.97€-08
1.4959 -2.6964
3.06€-01  0.00E+00

10
.2258
44285.5
S.24E-06
1.3347
2.63€-01

1.13E404)¢ 0.00E+00)( 6.40E+01)

1.87e+04*  7.43e+01*

1995 .2074
50117.5 48209.9
2.86€-02 1.87e-03
1.3954 1.5143
3.036-01 2.98€-01

1.27E+02*

.2158
46337.0
8.17€-06
Jobbbh
3.71e-07

6.67E+05 ( 3.77E+04)( 2.26€-10)

T.26E+05  6.76E+04*

1918 .1990
52146.6 50239.0
1.96E-01 5.67E-02
1.3493 1.4026
2.75E-01  3.06E-0t
4.25E+06  1.36E+06
4.236+06  1.4TE+06

1847 L1914
56150.8 52243.2
1.81E-01  2.49¢-01
1.3264 1.3561
2.56E-01  2.80&-0%
3.84E+06  5.626+06
3.65E+06 5.50€+06

1782 1844
56127.4 56219.8
9.01E-03  1.20€-01
1.1950 1.3422
1.31E-01  2.69-01
5.53E+04) 2.80E+06
7.87E+04* 2.57E+06

A7T22 1780
58073.9 56166.3
5.76E-02 3.59¢-02
1.2570 1.2359
1.91E-01  1.70e-01

2.92e+01*

.2068
48366.2
3.77e-03
1.5363
2.85¢-01

C 7.01E+04)

1.41E+05*

.1985
50370.3
8.89€-02
1.4104
3.088-01
2.19€+06
2.34E+06

.1910
52347.0
2.82¢-01
1.3642
2.85€-01
6.67E+06
6.386+06

. 1842
56293.4
6.99€-02
1.3676
2.87e-01

8.20E+05 ( 3.71E+05)( 1.87E+06)

8.68E+05  4.53E+05

L1667 1722
59987.6 58080.0
4.236-02 2.20€-02
1.2230 1.2683
1.57€-01  2.02t-01
4.5TE+0S  3.56E+05
4.54E+05  3.84E+05

.1616 .1668
61866.0 59958.4
7.55€-04 5.63E-02
1.2831 1.2286
2.16E-01  1.62E-01
1.69E404) 6.47E+05
2.16E+04"  6.56E+05

1.63E+06

AT
56207.2
$.71E-02
1.2460
1.80€-01
6.63E+05)
8.02€+05

-~

1722
58085.5
2.93e-03
1.3110
2.43¢-01

( 6.86E+04)
8.21E+04*




Table 16. Radiative transition parameters for N3 C 2Zf-X 2cf.
quantities are Ayryr (M), Yyrgn (€mM™1Y), gyign, Fyrvr (A), Re(Forwn ) (electric dipole moment
atomic units), Ayiww (s=1) calculated by the r-centroid method, and A,y (s~1) calculated
by integrating [ ¥}, Re(r)¥y~dr. — Continued

Vi
0

1
2356
K264T.7
8.84E-08
1.8639
3.12e-02
1.33-02)¢
9.91E+00*

~

1 2247
44499.3
2.89€-05
1.3717
2.90E-01
4.34E+02)(
8.21E+02*

-~

2 L2149
46528.4
6.81E-05
.8790
3.86E-03
2.08E-01)¢
1.91E+02*

~

.2060
48532.6
5.68£-03
1.5633
2.65€-01
9.23E+04)(
2.20E+05*

~

.1980
50509.2
1.22e-01
1.4191
3.11E-01
3.07€+06 ¢
3.23e+06

5 .1906
52455.7
3.01E-01
1.373%
2.91E-01
7.4TE+06
6.96E+06

.183¢9
54369.4
3.65€-02
1.4108
3.09¢-01
1.13€+06)¢
9.59€+05

~

7 778
56247.8
6.51€-02
1.2502
1.84E-01
¢ 7.926+405)
9.83€+05

12
2660
40645.5
7.47€-08
1.2661
2.00E-01

4.05E-01)¢

1.02E+00*

23462
42697.0
6.40E-08
2.8880
2.37¢-13

5.66€-25)(

3.07e+01*

.2236
44726.2
8.46€-05
1.4098
3.08£-01

1.46E+03)(

2.79E+03*

.2140
46730.4
2.826-04
1.0571
3.92e-02

8.97E+01)(

2.83E+03*

.2053
48707.0
7.06€-03
1.5975
2.35€-01
9.11E+04)
2.82E+05*

1974
50653.5
1.53€-01
1.4285
3.13e-01
3.94E+06
4.09E+06

.1902
52567.2
3.128-01
1.3842
2.97¢-01
8.10E+06)
7.32E+06

.1837
$4445.5
1.69€-02
1.4893
3.09¢-01

5.25€405 (

5.20E+05

4

(

13
2572
38879.2
2.11E-00
1.8420
3.96€-02

3.93E-04)(

2.26E-01*

2443
40930.7
5.96€-07
1.3326
2.61E-01

5.65E+00)(

1.226+01*

.2328
42959.9
2.14E-07
<. 1624
1.80€-16

1.12€-30)(

2.86E+01*

2224
44964 .1
1.71€-04
1.4522
3.156-01

3.13E+03)¢

6.5TE+03*

.2130
46940.7
8.04E-04
1.157%
9.92¢-02
1.66E+03)
1.30€+04*

2046
48887.2
7.51E-03
1.6426
1.91€-0%
6.48E+04)
3.09€+05"

. 1968
50800.9
1.81€-01
1.4388
3. 14E-01
&, T6E+06
4.86E+06

.1898
52679.3
3.186-01
1.3962
3.03e-01
B.65E+06)
7.556+06

(

(

(

1%
.2692
37149.4
2.09e-09
1.2832
2.16E-01
1.01€-02)(
2.41€-02*

.2551
39200.9
3.026-10
5.1741
0.00€+00
0.00€+00)(
7.66E-01*

L2425
41230.1
2.22€-06
1.39%49
3.02e-01
2.88E+01)(
6.26E+01*

.2313
43234.3
4 .86€-06
8914
4.66€-03
1.73€-02)¢
2.90€-02*

2212
45210.9
2.61E-04
1.5040
3.03e-01
& .4BE+03)¢(
1.186+04*

212
L7157.4
1.79€-03
1.2243
1.58€-01
9.54E+03)(
3.79E+04*

.2038
49071.1
6.92€-03
1.7055
1.30€-01
2.82E+04 )(
2.93E+05*

L1963
50949.5
2.06E-01
1.4499
3.15€-01
5.48E+06 (
$.S0E+06

15
.2820
35456.6
6.29€-12
3.0950
&.29€-17
1.05E-36)(
3.80€-03*

.2666
37508.2
1.84€-08
1.3707
2.896-01
1.656-01)(
3.766-01%

.2529
39537.3
3.75e-08
.6878
1.24E-04
7.18E-08)(
4.30E-01*

.2607
41541.5
$.00€-06
1.4663
3.14E-01
7.15E+01)¢(
1.92e+02*

.2298
43518.1
2.6TE-05
1.1152
6.94E-02
2.14E+01)(
1.79€+02*

.2200
45464 .6
3.05€-04
1.5754
2.556-01
3.77e+03)¢
1.67E+04*

21
47378.3
3.34€-03
1.2742
2.086-01
3.10€+04 )¢
8.45E404*

.2030
49256.7
5.46€-03
1.8004
6.00€-02
&.T6E+03)(
2.35E+05°

16
.2958
33801.5
8.02e-11
1.3673
2.87e-01
5.186-04)¢
1.23e-03*

.2789
35853.0
3.67€-10
.6926
1.36E-04
6.34E-10)¢
5.31e-03*

2640
37882.2
6.47E-08
1.4674
3. 14E-01
7.01E-01)(
2. 14E+00*

.2507
39886.4
4.93¢-07
1.0903
5.49€-02
1.91E-01)¢
1.126+00*

2389
£1863.0
7.12E-06
1.5688
2,60E-01
TATEL01X(
3.94E+02*

.2283
43809.5
8.57e-05
1.2231
1.57e-01
3.61E+02)¢(
1.25E+03*

.2187
45723.2
2.61E-04
1.6929
1.4628-01
1.02E+03)¢
1.86E+04*

2100
47601.5
$.42€-03
1.3148
2.46E-01
T ATE04)(
1.56€+05*

90

17
3107
32184.7
2.92¢-12
8451
2.25¢-03
1.00€-09)¢(
1.38e-05*

.2921
34236.3
5.18E-10
1.4987
3.05-01
3.92€-03)¢
1.58¢e-02*

.2rs7
36265.4
8.93e-09
1.1254
7.60€-02
4.98E-03)¢
1.75-02*

.2613
38269.6
1.04E-07
1.6273
2.06E-01
5.00E-01)¢
6.26E+00*

2485
40246.2
2.40E-06
1.2318
1.66€-01
8.69£+00)¢
2.58E+01*

.2370
42192.7
5.54€E-06
1.7815
7.15€-02
4.30E+00)¢(
S.44E+02*

.2267
&0106.4
1.986-04
1.2945
2.27e-01
1.78E+03)¢(
4.28E+03¢

2175
45984.8
1.36€-04
1.9604
9.35¢-03
2.34E+00)(
1.55€+04*

For each v'-v" band, the listed

18
.3267
30607.1
1.98€-12
1.5553
2.71E-01
8.45€-06)¢
5.81E-05*

.3062
32658.6
1.14E-10
1.1816
1.19€-01
1.15€-04)¢
3.18E-04*

.2883
34687.8
8.00€-10
1.7946
6.34£-02
2.T2E-04)(
6.63€-02*

.2725
36692.0
5.826-08
1.274
2.05€-01
2.4L4E-01)(
6.03e-01*

.2586
38668.6
4.20€-08
2.221m2
9.05€-05
4.03E-08)(
9.64E+00*

2462
40615.1
6.926-06
1.3212
2.52¢-01
5.96E+01)(
1.35€+02¢

.2351
£2528.8
7.76€E-07
3.0289
7.63E-16
7.04E-29)¢
4.S1E+02*

.2252
464071
3.56E-04
1.3521
2.7TE-01
4. B3E+03)(
1.00E+04*

19
34640
29069.3
9.11€-13
1.2647
1.78-01

1.64E-06)(
3.25€-06*

.3213
31120.8
1.91€-12
2.37™
2.82€E-06

9.298-16)(
4.00E-04*

.3017
33150.0
9.94E-10
1.3270
2.5Te-01

4.84E-03)(
1.13g-02*

.2845
35154.2
4.20E-11
-2.9573
0.00€+00

0.00€+00) ¢
9.40E-02*

.2693
37130.8
1.87€-07
1.3751
2.92E-01

1.66E+00)¢
3.88E+00*

.2559
39077.3
5.92€-08
.2081
2.85€-10

5.82E-19)¢
5. 19E+00"*

. 2640
40991.0
1.35€-05
1.3998
3.04E-01

1.74E+02)¢
3.96E+02*

.2333
420869.4
3.98E-06
4211
1.96€-07

2.64E-11)(
1.136+02¢

20
3627
27572.2
8.54E-15
.1006
6.66E-12
1.61E-29)¢
7.80E-07*

3376
29623.7
9.68€-12
1.3969
3.03e-01
4.69€-05)¢
1.26€-04*

3159
31652.8
3.70E-11
7837
7.86E-04
1.4TE-09)¢
3.00E-04*

2N
33657.0
3.23e-09
1.4612
3.14E-01
2.46€-02)(¢
8.08£-02*

.2806
35633.7
1.42€-08
9937
1.89€-02
4.67E-04)(
9.54E-04*

.2661
37580.1
3.286-07
1.4935
3.07e-01
3.32€+00)(
1.21E+01*

.2532
39493.8
1.22€-06
1.0457
3.47E-02
1.83€-01)¢(
1.04E+00*

2447
41372.2
1.79€-05
1.4921
3.08€-01
2.43E+02)(
7.738+02*

21
.382¢
26116.0
4.93E-14
1.6748
3.126-01
1.74€E-07)
6.58E-07

.3550
28167.6
1.19€-12
1.0780
&.86E-02
1.28€-07)
8.58€-08*

3312
30196.7
2.71E-11
1.6247
2.09€-01
6.59£-05)
1.01€-03*

.3106
32200.9
7.936-10
1.1886
1.25E-01
8.426-04)
2.25€-03*

.2926
36177.5
3.526-09
1.7252
1.13e-01
3.66€-03)
2.37e-01*

2768
36124.0
1.04E-07
1.2249
1.59£-01
2.51E-01)
6.96E-01*

.2629
38037.7
2.54€-07
1.7345
1.06€-01
3.16E-01)
2.12E+01*

.2505
39916.1
S.34E-06
1.2238
1.586-01
1.72E+01)
5.39E+01*




Table 16. Radiative transition parameters for Nf C *E}-X T},
quantities are Ayryr (um), Vyipr (€m™1), gyrgnr, Forpn (A), Re(Fyiyn) (electric dipole moment
atomic units), Ay, (s~!) calculated by the r-centroid method, and A+~ (s™1) calculated
by integrating [ ¢}, Re(r)¥yndr. — Continued

Vi 0
8 1247
80180.5
7.04€-02
1.0888
5.41€-02
2.15€+05
2.09€+05

9 .1220
81980.3
4.85€-02
1.0789
4.91E-02
1.30£+05
1.25€+05

10 1194
a3737.1
3.21E-02
1.0696
4.47€-02
7.62E+04
7.21E+04

LA 1"
8 JA722
58088.1
8.08€-04
1.1275
7.74E-02
1.92€+03)(
1.6TE+02*

~

1 .1670
59887.9
3.23€-02
1.2384
1.72¢£-01
4.16E+05 (
4.37E+05
10 .1622
61644.7
3.57¢-02
1.2109
1.46€-01
3.596+05
3.56E+05

1

.1282

78005.6

6.65€-02

1.1028

6.19€-02
2.458+05 (

2.526+05

.1253
79805.4
7.51E-02
1.0921
5.59€-02
2.41E+05 (
2.44E+05

1226
81562.2
7.17e-02
1.0822
5.07€-02
2.036+05
2.01E+05

12
AT
56285.9
6.186-02
1.2919
1.85€-01
7.68E+05)¢
1.00E+06

A722
58085.7
8.72e-03
1.2140
1.49€-01
7.64E+04 )¢
6.49E+04*

.1671
59842.5
1.50€-02
1.2469
1.80€-01
2.12€+05
2.30E+05

2
L1318
75863.4
5.37E-04
1.0869
5.31E-02
1.34E+03)
2.58E+02*

.1288
77683.1
5.90€-03
1.1116
6.71¢-02
2.52E+04)
3.12E+04*

1259
79420.0
2.29€-02
1.0971
5.86E-02
7.99E+04 (
8.81E+04

13
L1834
54519.6
6.59€-03
1.6474
1.86€-01
7.50€+04)(
2.55E+05*

A776
56319.4
5.19€-02
1.2521
1.86€-01
6.48E+05)(
9. 126405

722
58076.2
1.95€-02
1.2281
1.62€-01
2.038+05 (
1.87€+05

3
.1356
73753.9
5.49E-02
1.1267
7.68E-02
2.63E+05 (
2.61E+05

. 1324
75553.7
3.25€-02
1.1138
6.85E6-02
1.336+05
1.24E+05

1293
77310.5
9.49€-03
1.097
6.01E-02
3.21E+04)
2.59€+04*

1%
1894
52789.8
3.24E-01
1.4095
3.08¢-01
9.15€+06)
7.69€+06

.1832
54589.6
1.92e-03
2.0316
3.27€-03
6.79€+00)(
1.06E+05*

AT
56346.4
3.98€-02
1.251
1.85E-01
4. 91E+05)(
7.74E+05

4
1395
71677.4
7.686-03
1.1486
9.24E-02

&.89€+04)
5. 89E+04*

1361
3477.2
3.31€-02
1.1312
7.99€-02
1.70£+05
1.81E+05

.1329
75234.1
4.50€-02
1.1183
7.13€-02
1.98E+05
2.00E+05

15
1957
51097.0
2.27e-01
1.4619
3.14E-01
6.08E+06
5.99€+06

.1890
52896.8
3.29€-01
1.4238
3.12¢6-01

9.61E+06)

7.758+06

.1830
54633.6
2.63E-04
3.5337
1.10€-26

0.00E+00)(
3.04E+04*

H]
-1436
69634.2
3.43E-02
1.1516
9.45€-02
2.10E+05
1.99£+05

1400
71434.0
4 .66E-03
1.1306
7.95-02
2.17E+04)
1.57€+04*

.1366
73190.8
3.05€-03
1.14641
8.91€-02
1.926+04)
2.58E+04*

16
.2023
£9441.9
3.51€-03
1.9625
9.09¢-03
7.10€+01)¢(
1.53E+05*

L1952
51241.7
2.45€-01
1.64747
3.12E-01

6.52E+06 (

6.31E+06

.1887
52998.5
3.35€e-01
1.4392
3.15e-01
1.00E+07)
7.758+06

6
1Y,
67624.4
2.33E-02
1.1729
1.126-01
1.826+05
1.99€+05

21440
69424.2
4.40E-02
1.1557
9.786-02
2.86E+05 (
2.90E+05

. 1405
71181.0
2.83E-02
1.1407
8.66E-02
1.55€+05
1.46E+05

17
.2091
47825.1
7.81E-03
1.3500
2.756-01
1.31E+405)¢
2.50E+05*

.2015
49624.9
1.61E-03
2.3096
1.47€-05
8.58€E-05)¢
6.87E+04*

1946
51381.7
2.59€-01
1.4883
3.09¢-01
6.TBE+06 (
6.44E+06

7
.1523
65648.3
1.72e-02
1.1752
1.14E-01
1.27E+05
1.16€+05

.1483
67448.14
1.08€-03
1.2010
1.36E-01

1.256+04)
1.80€+04*

- Veh5
69204.9
2.39€-02
1.1607
1.02€-01
1.66E+05
1.80E+05

18
.2162
46247.5
1.40€-05
3.6013
2.31€-28

0.00E+00)(¢
8. 14E+03*

.2081
48047.3
1.02€-02
1.3826
2.96€-01

2.01E+05)(

3.54E+05

.2008
4£9804.1
2.99€-04
3.6530
1.11€-29

0.00E+00)(¢
1.07e+04*

8
-1570
63706.3
3.75€-02
1.2017
1.37-01

3.686+05 (

3.85E+05

1527
65506.1
3.758-02
1.1813
1.19€-01
3.01€+05
2.96E+05

. 1487
67262.9
6.04E-03
1.1578
9.95€-02
3.69€+04)
2.92E+04*

19
.2237
&4709.7
5.14E-04
1.4065
3.07e-01

8.786+03)¢

1.81E+04*

.2150
46509.5
5.25€-05
.0716
2.28E-12

5.58€-20)(

1.05E+03*

.2072
48266.3
1.22€-02
1.4147
3.10€-01

2.67E+05)(

4.53E+05

9
.1618
61798.7
6.14E-03
1.1905
1.27-01

4. T3E+04)
4 .OLE+04*

1572
63598.5
1.33e-02
1.2099
1.45E-01
1.45E+05
1.60E+05

-1530
65355.3
3.87€-02
1.1856
1.23€-01
3.298+05
3.37E+05

20
2316
43212.6
3.89¢-05
1.03%4
2.96€-02

5.S6E+00)(
1.01E+02*

.2222
45012.3
5.99€-04
1.4660
3.14E-01

1.09e+404)¢
2.59€+04*

.2138
46769.2
4.19E-04
8852
4£.25€-03

1.56€+00)(
2.156+03*

*The Einstein coefficients for this band may have limited accuracy, since the Franck-Condon
factor is less than 0.01 (see text).

91

For each v'—v"” band, the listed

10
. 1669
59925.9
4.96E-02
1.2330
1.67€-01
6.02E+05
6.20E+05

.1620
61725.6
2.29€-02
1.2051
1.40€E-01
2.15€+05
2.06E+05

L1575
63482.5
6.54E-04
1.2602
1.94E-01
1.27E+04)
1.75E+04*

21
2395
41756.4
1.47€-05
1.6456
1.88€-01
7.67E+01)
1.04E+03*

.2296
43556.2
1.30€-04
1.1973
1.336-01
3.86E+02)
1.62€+03*

.2207
45313.1%
5.48E-04
1.5437
2.80€-01
8.09€+03)
3.01E+04"




Table 17. Radiative transition parameters for OF A 2Il,-X 2I,. For each v'-v” band, the listed
quantities are Ayrgn (M), Vyryr (€Mm™1), uryer, Fyrgr (A), R.(7y+y») (electric dipole moment
atomic units), Ayrer (s™1) calculated by the r-centroid method, and A, (s1) calculated
by integrating [ ¢ Re(r)¥,ndr.

LA Al

0

0
L2696
40068.1
1.60¢-06
1.2432
1.92€-01
7.69€+00
7.76E+00*

2443
40939.7
1.31€-05
1.2362
1.90£-01
6.57e+01
6.62E+01*

.2393
41784.0
5.67E-05
1.2296
1.88€-01
2.97€+02
2.99€+02*

2347
42600.9
1.73E-04
1.2232
1.86€-01
9.44E+02
9.50E+02*

.2305
43390.6
4.20€-04
1.2172
1.85€-01
2.37¢+03
2.39£+03*

.2265
46153.1
8.59€-04
1.2115
1.83e-01
5.04E+03
5.06€+03"*

.2228
448088.5
1.54€-03
1.2060
1.828-01
9.37e+03
9.42E+03*

.2193
45596.8
2.51€-03
1.2009
1.81€-01
1.57+04
1.58E+04*

1
.2618
38195.0
3.00€-05
1.2583
1.97e-01
1.31E+02
1.32e+02*

.2560
39066.6
2.13e-04
1.2510
1.94E-01
9.70E+02
9.76E+02*

.2506
39910.9
7.99¢€-04
1.2440
1.92¢€-01
3.80E+03
3.83E+03*

. 2455
40727.8
2.126-03
1.2374
1.90€-01
1.05E+04
1.06E+04*

. 24609
41517.5
&.45E-03
1.2311
1.89¢-01
2.30E+04
2.31E+04*

. 2365
42280.0
7.89€-03
1.2252
1.87e-01
&.23E+04
4. 2LE404"

2325
43015.4
1.23e-02
1.2195
1.85€-01
6.82E+04
6.85E+04

.2287
43723.7
1.73e-02
1.2142
1.84E-01
9.91E+04
9.956+04

2
.2751
36354.7
2.66E-04
1.2738
2.01E-01
1.056+03
1.06E+03*

. 2686
37226.3
1.60E-03
1.2661
1.99€-01
6.64E+03
6.68E+03*

.2627
38070.6
5.11€-03
1.2588
1.97€-01
2.21E+04
2.22E+04*

.2572
38887.6
1.14E-02
1.2518
1.95€-01
5.15E+04
5.186+04

.2520
39677.3
2.02€-02
1.2452
1.93e-01
9. 4TE+04
9.51E+04

2473
40439.8
2.99¢-02
1.2390
1.91€-01
1.46E+05
1.46E+05

2629
41175.2
3.87€-02
1.2331
1.89€-01
1.96€+05
1.96E+05

.2388
41883.5
&.488-02
1.2274
1.88€-01
2.35€+05
2.35€+05

3
.2895
34547.2
1.50€-03
1.2897
2.07e-01
5.336+03
5.37e+03*

.2823
35418.9
7.44E-03
1.2816
2.04E-01
2.78E+04
2.80E+04*

.2758
36263.1
1.94E-02
1.273¢9
2.01E-01
7.60E+04
7.63E+04

2697
37080.1
3.52E-02
1.2665
1.99€-01
1.464E+05
1.44E+05

L2641
37869.8
& .96€-02
1.2596
1.97€-01
2.11E+05
2.12E+05

.2589
32432.3
5.75€-02
1.2530
1.95€-01
2.55E+05
2.56E+05

.2540
39367.7
5.68¢-02
1.24666
1.93€-01
2.62E+05
2.626+05

2495
40076.0
4.85¢-02
1.2406
1.91-01
2.31E+05
2.318+05

4
.3051
32772.4
5.96E-03
1.3061
2.126-01
1.91E+04

1.93E+04*

2972
33644.1
2.36E-02
1.2975
2.09€-01
7.97E+04
8.016+04

.2900
34488.3
4 .80€-02
1.28%
2.06€-01
1.70€+05
1.71E+05

.2832
35305.3
6.60E-02
1.2816
2.04E-01
2.45E+05
2.45E+05

2770
36095.0
6.77e-02
1.2741
2.01e-01
2.62E+05
2.62E+05

2713
36857.5
5.34E-02
1.2669
1.99¢-01
2.15€+05
2.156+05

. 2660
37592.9
3.18¢-02
1.2598
1.97e-01
1.33e+05
1.32e+05

2611
38301.2
1.27e-02
1.2523
1.95¢€-01
5.49E+04
5.44E404

H
.3223
31030.3
1.79¢-02
1.3230
2.18€-01
5.17E+04
5.19€+04

L3135
31901.9
5.37E-02
1.3139
2.15€-01
1.63E+05
1.64E+05

.3054
32746.2
7.91€-02
1.3052
2.12e-01
2.53£+05
2.53E+05

.2979
33563.1
7.30£-02
1.2968
2.09€-01
2.44E+05
2.44E+05

291
34352.8
4.34E-02
1.2886
2.06E-01
1.52€+05
1.51E+05

2848
35115.3
1.37€-02
1.2796
2.03E-01
&.9TE+DL
4 .92E+04

2789
35850.7
4.03E-04
1.2550
1.96€-01
1.44E+03
1.33e+03*

.2735
36559.0
4.16€-03
1.2762
2.02e-01
1.68E+04
1.728+04*

92

6
L3411
29320.7
4.226-02
1.3405
2.25¢-01
1.09€+05
1.10€+05

.3312
30192.3
8.90E-02
1.3307
2.21€-01
2.43E405
2.44E+0S

3222
31036.6
8.32E-02
1.3213
2.18¢-01
2.396+05
2.39€+05

3139
31853.5
3.80E-02
1.3118
2.14E-01
1.94E+05
1.14€+05

.3063
32643.3
4.08-03
1.2985
2.10€-01
1.26E+04
1.236+04*

.2993
33405.8
3.55€-03
1.3062
2.12e-01
1.21E+04
1.20E+04*

.2929
341411
2.13e-02
1.293¢
2.08¢-01
T.64E+04
7.50€+04

.2869
34849.4
3.41€-02
1.2859
2.05e-01
1.23E+05
1.23€+05

7
.3617
27643.7
7.98-02
1.3585
2.32E-01
1.84E+05
1.85E+05

.3507
28515.3
1.06E-01
1.3480
2.28BE-01
2.59€+05
2.59€+05

.3406
29359.6
4.64E-02
1.3373
2.24E-01
1.19€+05
1.19€+05

.3314
30176.5
1.64E-03
1.3172
2.16E-01
&.26E+03
& .05E+03*

.3229
30966.3
1.26€-02
1.3265
2.20€-01
3.66E+04
3.72e+04

3152
31728.8
3.76€-02
1.3158
2.16E-01
1.13e+05
1.14E+05

.3080
32664.1
3.91€-02
1.307
2.13€-01
1.22E+05
1.226+05

.3015
33172.4
2.06€-02
1.2984
2.10€-01
6.70E+04
6.64E+04

8
3846
25999.3
1.23e-01
1.3172
2.40E-01
2.54E+05
2.55E+05

3721
26870.9
8.43E-02
1.3656
2.35€-01
1.84E+05
1.83€+05

.3608
27715.2
& .84E-03
1.3486
2.28e-01
1.09E+04
1.06E+04*

.3505
28532.1
1.76€-02
1.3516
2.30€-01
4. 37E+04
4.43E+04

.3410
29321.8
& . B6E-02
1.3400
2.25¢-01
1.26E+05
1.26E+05

3324
30084.3
3.58E-02
1.3299
2.21E-01
9.65E+04
9.60E+04

L3245
30819.7
7.636-03
1.3t79
2.16E-01
2.12E+04
2.07€+04*

3172
31528.0
7.94E-04
1.3363
2.23e-01
2.52E+03
2.69E+03"

9
4100
24387.4
1.58¢-01
1.3967
2.49€-01
2.89€+05
2.89€+05

.3959
25259.1
3.51E-02
1.3829
2.43E-01
6.7TE+04
6.70E+04%

.3831
26103.3
1.09€-02
1.3812
2.426-01
2.30E+04
2.35€+04

3715
26920.3
5.71€-02
1.3666
2.36€-01
1.25E+05
1.26E+05

.3609
27710.0
3.53e-02
1.3550
2.31e-01
8.11E+04
8.05E+04

3512
28472.5
1.72€-03
1.3332
2.226-01
3.97e+03

3.75e+03"

3626
29207.9
9.66€-03
1.3461
2.27€-01
2.52E+04

2.57€+04*

L3343
29916.2
2.98¢-02
1.3344
2.23¢-01
8.02E+04
8.06E+04

(

10
4384
22808.2
1.698-01
1.4169
2.59€-01
2.T2E+05
2.72E+05

.6223
23679.8
1.18¢-03
1.3855
2,64E-01
1.88E+03
1.75£+03*

.4078
24524 .1
5.75€e-02

1.3962
2.49€-01
1.06E+05
1.07€+05

3946
25341.0
4.69€-02
1.3829
2.43e-01
9.13E+04
9.08E+04

.3827
26130.7
8.16€- 04
1.3502
2.29€-01
1.55€+03)
1.40€+03*

3718
26893.2
1.98€-02
1.3699
2.37e-01
&.396+04
4.45E404

3619
27628.6
3.918-02
1.3580
2.32¢-01
9.01E+04
9.02E+04

3529
28336.9
2.16E-02
1.3472
2.28E-01
5.178+04
5.126+04




Table 17. Radiative transition parameters for O} A M,-X 2II,. For each v'-v" band, the listed
quantities are Ayryn (pm), vyren (€m™Y), gurgn, Fryn (A), Re(Fyiun) (electric dipole moment
atomic units), Ay (s7!) calculated by the r-centroid method, and A,.,» (s~!) calculated
by integrating [ ¢, R.(r)¢y~dr. — Continued

vi\ve 11 12 13 1% 15 16 1?7 18 19 20 21
0 4703 .5064 5474 5946 6492 7132 . 7891 .8805 9925 1.1328 1.3134
21261.6 19747.7 18266.6 16818.4 15403.2 14021.2 12672.5 11357.2 10075.5 8827.7 7614.0
1.51E-01  1.14E-01 7.22E-02 3.84E-02 1.726-02 6.39E-03 1.97€-03 4.96E-04 1.016-04 1.64E-05 2.056-06
1.4379 1.4600 1.4831 1.5075 1.5333 1.5608 1.5903 1.6220 1.6567 1.6949 1.7379
2.706-01 2.82E-01 2.95E-01 3.106-01 3.27E-01 3.46E-01 3.68E-01 3.94E-01 4.24E-01 4.59€-01 5.03E-01
2.14E+05  1.41E+05 7.75E+04 3.56E+04  1.36E+04 4.27E+03  1.10E+03 2.2BE+02 3.76E+01 4.81E+00 4.64E-01
2.94E+05  1.41E405  7.T2E+04  3.54E+04  1.35E+04  4.23E+03* 1.08E+03* 2.25E+02* 3.69E+01* 4.70E+00* 4.51E-01*

1 4518 .4850 5225 .5653 6144 .6715 .7383 .8m 9135 1.0310 1.1785
22133.2 20619.3 19138.2 17690.0 16274.9 14892.8 13544.1 12228.8 10947.1 9699.3 8485.6
1.77€-02  7.51€-02 1.28€-01 1.41E-01 1.13E-01 7.01E-02 3.416-02 1.326-02 4.04E-03 9.76E-04 1.83E-04
1.4314 1.4498 1.4712 1.4961 1.5185 1.5444 1.5721 1.6017 1.6338 1.6689 1.7076
2.68E-01 2.76E-01 2.88:-01 3.026-01 3.17E-01 3.34E-01 3.54E-01 3.77E-01 4.03-01 4.356-01 4.726-01
2.76E+04  1.02E+05 1.51E405 1.44E+05 9.94E+04 5.240E+04 2.15E+404 6.94E+03  1.75E+03 3.41E+02 5.0SE+01
2.81E+04 1.026+05 1.51E+05 1.44E+05 9.91E+04 5.22E+04 2.14E+04  6.87E+03  1.726+03% 3.356402* & . 94E+01*

2 .4352 4659 .5004 5395 5841 .6354 .6950 7649 .8481 9484 1.0718
22977.5 21463.6 19982.5 18534.3 17119.1 15737.1 14388.3 13073.0 1791.4 10543.6 9329.8
T.TTE-02 4.11€-02  1.64E-03 2.156-02 8.72E-02 1.356-01 1.296-01 8.66E-02 4.336-02 1.656-02 4.77E-03
1.46143 1.4326 1.4345 1.4866 1.5065 1.5302 1.5560 1.5837 1.6136 1.6460 1.6814
2.58E-01 2.67E-01 2.68E-01 2.97¢-01 3.096-01 3.25€-01 3.436-01 3.636-01 3.876-01 4.14E-01  4.466-01
1.27E+05  5.B6E+06  1.90E+03  2.45E+04 B.48E+06  1.128+05 9.10E+04 S.18E+04 2.15E+04 6.70E+03  1.56E+03
1.27TE+05  5.81E+06  1.74E+03* 2.506+04 8.546+04 1.126+05 9.09E+04 5.14E+04 2.13E+04  6.63E+03  1.54E+03*

3 .4203 .6488 .4808 .5168 5575 .6041 .6577 7199 L7931 .8802 .9855
23794 .4 22280.5 20799.5 19351.3 17936.1 16554.0 15205.3 13890.0 12608.3 11360.5 101466.8
5.236-03 1.396-02 6.27e-02 6.38E-02 1.52E-02 5.656-03 6.59€-02 1.296-01 1.346-01 9.13E-02 4.42E-02
1.3935 1.4307 1.4465 1.6656 1.4821 1.5308 1.5439 1.5685 1.5960 1.6260 1.6586
2.4BE-01 2.66E-01 2.74E-01 2.856-01 2.94E-01 3.256-01 3.34E-01 3.52€-01 3.726-01 3.97E-01 &.25E-O01
8.76E+03 2.21E+04  B.59E+04  7.606+04  1.54E+04 S.49E+03 5.24E+04 B.64E+04  7.53E+04 4.27E«04  1.69E+04
8.43E+03* 2.26E+04 B.63E+04 7.57E+04  1.506+04 S5.77E+03* S5.31E+04 8.686+04 7.526+04 4.25E«04  1.68E+04

4 4068 4335 4632 6965 .5340 5766 .6252 .6812 Ttk .8230 KA
24584.1 23070.2 21589.2 20161.0 18725.8 17343.7 15995.0 164679.7 13398.0 12150.2 10936.5
2.376-02 5.50€-02 2.37E-02 1.386-03 4.56E-02 6.87E-02 2.34E-02 2.74E-03  6.28£-02 1.31E-01  1.35€-01
1.3977 1.4134 1.4291 1.4824 1.4802 1.4995 1.5177 1.5792 1.5833 1.6093 1.6390
2.50E-01 2.57€-01 2.65E-01 2.94E-01 2.93€-01 3,056-01 3.166-01 3.60E-01 3.636-01 3.83-01 4.08¢-0%
4.45E+06  9.05€+04 3.39€404  1.9BE+03 5.21E+04 6.75E+04  1.94E+04  2.27€+03  4.03E+04  7.01E+04 5.94E<04
4.526+04 9.05E+06 3.34E+04  2.166+03* 5.27E+06 6.74E+04  1.90E+04 2.46E+03* 4.09E+04 7.04E+04 5.936+04

H 3945 4196 elT4 4784 5131 5523 .5967 6476 7062 Tk 8548
25346.6 23832.8 22351.7 20903.5 19488.3 18106.3 16757.5 15442.2 14160.6 12912.8 11699.0
4.52E-02 1.25€-02 7.19E-03 4.B84E-02 3.34E-02 5.45E-06 3.91E-02 6.87E-02 2.26E-02 &.66E-03 7.45€-02
1.3842 1.3971 1.4332 1.6448 1.4613 2.0027 1.5152 1.5348 1.5530 1.6157 1.6245
2.44E-01  2.49E-01 2.67E-01 2.736-01 2.82E-01 B8.46E-01 3.1SE-01 3.286-01 3.40E-01 3.88£-01 3.96E-O01
B.85E+04 2.14E+04 1.16E+04 6.69E404 3.996404 4. TOE+01 3.70E+04 5.51E+04  1.506+04 3.06E+03 3.78E+04
B.84E+04 2.096404  1.20E+04* 6.72E+04 3.94E+04  4.89E+01* 3.75E+04 5.50E+06  1.46E4046  3.28E<03* 3.84E+04

é .3834 .4070 4331 L6221 4945 .5307 R1414 .6181 6713 .7m327 .8062
26082.0 24568. 1 23087.1 21638.9 20223.7 18841.6 17492.9 16177.6 14895.9 13648.1 124344
1.386-02 S5.49€-03 4.096-02 2.096-02 2.64E-03 4.40€-02 3.4BE-02 1.36E-05 4.23E-02 6.67E-02 1.45€-02
1.3705 1.4043 1.4161 1.6282 1.4739 1.4772 1.4939 1.9035 1.5511 1.574 1.5870
2.37E-01  2.S3E-01 2.58£-01 2.656-01 2.906-01 2.91E-01 3.01E-01 7.036-01 3.396-01 3.54E-01 3.66€-0%
2.816404  1.05E406 6.76E+04 3.006+04 3.71E+03 S.OTEeO4  3.43E¢04 ( S.76E+01) 3.25€+04 4.30€+04  7.536+03
2.756+04  1,00E+04° &6.7TBE+O4  2.956+04 3.95E+03° 5.10E+04 3.396¢04 &6.83E+01* 3.30E+06 4.28E+04 7.226+03

7 .3733 .3956 .4203 4475 RYsq4 5115 549 .5922 6409 .6966 7609
26790.3 25276.4 23795.4 22347.2 20932.0 19549.9 18201.2 16885.9 15604.2 14356.4 13162.7
8.04E-04 3.18£-02 2.136-02 1.656-03 3.706-02 2.25€-02 2.48E-03 &.47E-02 3.026-02 1.21E-03 5.28¢-02
1.3927 1.3869 1.4001 1.46458 1.4643 1.4589 1.5097 1.510% 1.5269 1.6050 1.5882
2.4TE-01  2.456-01  2.51E-01  2.74E-01 2.736-01 2.81E-01 3. V11E-01 3.12E-01 3.226-01 3.80E-01  3.46E-0%
1.928+03 6.22E+06 3.66E+04 2.80E+03  S.13E+04 2.69E+04 2.94E+03  4.24E+04  2.42E+04 ( 1.04E+03) 3.246£+04
2.086+03° 6.266406 3.61E4046 3.01E+03* S.16E¢04 2.65E+04  3.16E+03° 4.27E+04 2.37€+04  1.17e+03* 3.306+04
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Table 17. Radiative transition parameters for O A 2II,-X 2II,. For each '-t" band. the listed
quantities are Ayyr (pm), Vyiyr (em™1), guipn, Furen (A), R, (Fyipr ) (electric dipole moment
atomic units), Ay (s71) calculated by the r-centroid method. and A4, (s~!) calculated
by integrating [ ¥ R.(r)y,~dr. - Continued

Vi\y»
8

10

1M

1

13

14

15

0

2161
46278.1
3.75€-03
1.1959
1.79€-01
2.43E+04
2.464E 04"

2131
£6932.4
5.24€-03
1.1913
1.78E-01
3.49E+04
3.51E+04*

.2103
47559.7
6.93E-03
1.1868
1.77E-01
4. TSE+04
4. TTE«0L*

.2076
48160.2
8.75¢-03
1.1826
1.76E-01
6.15E+04
6. 1TE+04*

. 2082
48733.8
1.06€-02
1.1786
1.75€-01
7.65E+04
7.68E+04

.2029
49280.6
1.24€-02
1.1747
1.74E-01
9.18E+04
9.216+04

. 2008
49800.8
1.42€-02
1.1
1.74¢-01
1.07€+05
1.07E+05

. 1988
50294 .3
1.57€-02

1.1677
1.73e-01
1.21€+05
1.22E405

1
.2252
&46405.0
2.23€-02
1.200
1.83€-01
1.328+05
1.33€+05

2219
45059.3
2.69¢-02
1.2043
1.82E-01
1.65€+05
1.65E+05

.2189
45686.6
3.07e-02
1.1998
1.80€-01
1.93€+05
1.94E+05

.2160
46287.0
3.34E-02
1.195%
1.79€-01
2.16E+05
2.16E+05

2134
46860.7
3.47e-02
1.1914
1.78-01
2.31€+05
2.31E+05

2109
47407.5
3.49€-02
1.1876
1.77€-01
2.386405
2.38E+05

.2086
47927.7
3.40€-02
1.1840
1.77€-01
2.37€+05
2.37+05

.2065
48621.2
3.23€-02
1.1806
1.76€-01
2.30£+05
2.30€+05

2
2349
42564 .7
&.72€-02
1.2221
1.86E-01
2.56E+05
2.56€+05

2314
43219.0
4.60€-02
1.2170
1.85€-01
2.57TE+05
2.57+05

.228%
43846.3
4.16E-02
1.2123
1.84€-01
2.40€+05
2.39€+05

.2250
644t6.8
3.52€-02
1.2077
1.82¢-01
2.09€+05
2.08¢+05

22
45020.4
2.79E-02
1.2034
1.81€-01
1.70€+05
1.60£+05

2195
45%67.3
2.07e-02
1.1993
1.80€-01
1.29€+05
1.28+05

2170
45087.4
1.42€-02
1.1955
1.79¢-01
9.07€+04
9.02E+04

2147
46581.0
8.93¢-03
1.1918
1.78-01
5.82E+04

5.7BE+04*

3
2654
40757.2
3.57€-02
1.2347
1.90€-01
1.76E+05
1.76E+05

2615
£1411.5
2.23E-02
1.2290
1.88¢-01
1.13€+05
1.13E+05

2379
42038.8
1.12€-02
1.2231
1.86E-01
5.84E+04
5.79€+04

L2345
42639.3
3.83£-03
1.2162
1.85€-01
2.05E+04
2.02E404*

2314
43212.9
4.28£-04
1.20%
1.818-01
2.29€+03
2.17E+03*

.2285
43759.8
2.52E-04
1.2329
1.89€-01
1.53€+03
1.626+03

.2258
£4279.9
2.186-03
1.2156
1.84E-01
1.31E+04
1.33E+04*

.2233
&4773.5
5.10€-03
1.209
1.83€-01
3.10€+04
3136404

o
.2565
38982.4
2.00€-03
1.2612
1.91€-01
8.78£+03
8.536+03

.2523
39636.7
3.19€-04
1.2660
1.99€-01
1.59€+03
1.70€+03*

. 2484
40264 .0
6,B4E-03
1.2645
1.92€-01
2.37E+04
2.61E+04*

2647
40864.5
1.16€-02
1.2375
1.90€-01
5.836+06
5.87E+04

2613
41438.1
1.75€-02
1.2320
1.89€-01
8.99€+04
9.03E+04

2382
41985.0
2.07e-02
1.227
1.88¢8-09
1,09€+05
1.10E+05

.2353
42505.1
2.108-02
1.2227
1.868-01
1.14€+05
1.14E+05

.2326
42998.7
1.89€-02
1.2185
1.85€-01
1.05€+05
1.05£+05

b
. 2685
37240.3
1.58€-02
1.2666
1.99€-01
6.54E+04
6.60E+04

.2639
37894.5
2.55€-02
1.25%8
1.97E-01
1.09€+05
1.09€+05

.2596
38521.9
2.83¢-02
1.2536
1.956-01
1.25E+05
1.25€+05

.2556
39122.3
2.45€-02
1.2679
1.93e-01
1.11€+05
1.11E+05

.2519
39696.0
1.71€-02
1. 2422
1.92e-01
T.95€404
7.91E+04

2685
40242.8
9.31€-03
1.2364
1.90€-01
b, b4LE+D4
4.60E+04"

.2453
40763.0
3.52¢-03
1.2295
1.88¢-01
1.71E+04
1.68E+04°

2624
41256.5
5.35€-04
1.2151
1.84€-01
2.59€+03
2.46E+03°

94

6
2814
35530.7
3.21€-02
1.2786
2.03e-01
1.20€+05
1.20€+05

2764
36185.0
2.02£-02
1.27%
2.01E-01
7.80E+04
T.75E+04

276
36812.3
7.66€-03
1.2635
1.98€-01
3.04E+04
2.99€+04"

.2673
376412.8
8.00€-04
1.2676
1.93e-01
3.17E+03
3.00€+03*

.2633
37986.4
6.79E-04
1.2762
2.01€-01
3.06E+03
3.22e+03"

L2595
38533.2
4.886-03
1.2587
1.97e-01
2.19E+04
2.22E+04*

2561
39053.4
1.01E-02
1.2520
1.95€-01
&.62E+04
6 .66E+04

L2529
39547.0
1.40€-02
1.2667
1.93¢-01
6.526+04
6.55€+04

1.22E+04*

.2898
34508.0
&.76E-04
1.3101
2.34E-01
1.818+03
1.95E+03"

L2846
35135.3
7.83€-03
1.2870
2.06E-01
2.91E+04
2.95E+04*

2798
35735.8
1.69€-02
1.2M
2.03¢-01
6.44E+04
6.49€+04

2754
36309.4
2.128-02
1.2726
2.01e-01
8.326+04
8.33E+04

273
36856.2
1.95€-02
1.2667
1.99€-01
7.836404
7.82E+04

L2675
37376.4
1.39€-02
1.2610
1.97e-01
S.71E+04
S.6BE+04

2641
37870.0
7.52¢-03
1.2550
1.96£-01
3.16E+04
3.136404*

(

8
.3105
32209.3
1.35€-02
1.3135
2.15€-01
4. 23E+04
4. 29E+04
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8.236+04

. 2986
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1.2555
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4.49E+03*
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36225.5
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1.2778
2.038-01
2.06E+04
2.09E+04*
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30597.4
2.95€-02
1.3253
2.19€-01
8.226+04
8.20E+04

-3200
31251.7
1.35¢-02
1.3159
2.16E-01
3.88E+04
3.836+06
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31879.0
1.35€-03
1.2987
2.10e-01
3.88£+03
3.67€+03*

.3079
32479.5
1.59€-03
1.3200
2.17e-01
5.22€+03
5.46E+03*

.3025
33053.1
9.40E-03
1.3057
2.12e-01
3.09€+04
3.14E+04°

.2976
33600.0
1.63€-02
1.2981
2.09¢-01
5.51€+04
5.54E+04

. 2931
34120.1
1.79€-02

1.2918
2.07€-01
6.18E+04
6.18E+04

. 2889
34613.7
1.44E-02
1.2858
2.05e-01
5.09E+04
S .06E+04

10
3446
29018.2
1.74-03
1.3275
2.20€-01
4.17€+03
3.93E+03

.3370
29672.5
3.90€-03
1.3450
2.27e-01
1.06E+04
1.10€+04*

-3300
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1.70€-02
1.3318
2.22e-01
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4.7TE+04

.3236
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2.31€-02
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2.18€-01
6.58E+04
6.59€+04

7
31473.9
1.77e-02
1.3156
2.16€-01
5.20€+04
5.17€+04
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32020.7
7.87e-03
1.3073
2.138 &1
2.37e+04
2.336+04*

.3073
32540.9
1.18¢-03
1.2928
2.08¢-01
3.54€+03
3.34€403°

.3027
3303%.4
3.20€-04
1.3283
2.20€-01
1.13€+03
1.26€+03*




Table 17. Radiative tran.i*’on parameters for OF A ?l,-X 20,. For each t'~t" band. the listed
quantities ar Ayrer (Hm), vyryn (em™1), guign, Forgn (A), Re(Foren) (electric dipole moment
atomic units), Ay (s71) calculated by the r-centroid method, and A~ (s~!) calculated
by integrating [ ¢}, R.(r)¥'y~dr. — Continued
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2.34E-01
4.2TE+04
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.3555
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2.84€-02
1.3524
2.30€-01
6.76E+04
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3478
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1.3428
2.26€-01
& .40E+06
4.356+04
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29353.6
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9.09e+03*

.3341
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2.22¢-01
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1.37¢-02
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12 13
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.3453 .3639
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1.3416 1.4057
2.26€E-01  2.53t-01
&.318+04 ( 5.90€+02)
4.29€+04  6.75E+Q2*
3392 3572
29480.4 27999.3
7.906-03 6.19¢-03
1.3328 1.360%
2.226-01  2.33k-01
2.028+04  1.50E+04
1.99€404% 1.33E404°
.3336 3510
29974.0 28492.9
1.186-03  1.32¢-02
1.3169 1.3508
2.166-01  2.29¢-0"
3.016+03  3.26E+04
2.83€+03* 3.28€+04
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4342
23028.4
2.69€-02
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4.50€+04
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4.6TE+D04 (
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4114
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2.45E-01
1.06E+04
1.02€+04*
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9.84E-04
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2.588-01
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2.22E+03*

3924
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2.45E-01
2.S0€+04
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2.40€-01
&.11E+04
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3.308+04
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2.326-01
1.34E+04
1.31E+04*
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21613.2
2.28E-02
1.4296
2.65€-01
3.29€+04
3.24E+04
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22267.5
1.326-04
1.3431
2.26E-01
1.51€+02)
1.00€+02*

4368
22894.8
1.26€-02
1.6217
2.61E-01
2.09€+04
2.13E+04

4256
23495.3
2.51E-02
1.4084
2.55€-01
4.29€+04
&.30E+04

4155
24068.9
1.63¢-02
1.3969
2.49€-01
2.87TE+04
2.84E+04

.4062
24615.8
2.83¢-03
1.3796
2.41€-01
4 .99€+03
4. 74E+03*

3978
25135.9
7.59¢-04
1.41610
2.58¢-01
1.62€+03
1.76€+03°

.3902
25629.5
7.80€-03
1.3872
2.45€-01
1.598+04
1.63E+04°

16
4943
20231.2
1.33e-03
1.4825
2.95€-01
1.94E+03
2.126+03*

4788
20885.5
2.64E-02
1.4467
2.74E-01
3.6TE+04
3.70€+04

46468
21512.8
2.54€-02
1.4326
2.67€-01
3.64E+04
3.62E+04

.4522
22113.3
4.326-03
1.4135
2.57e-01
6.26E+03
5.97E+03*

L4408
22686.9
2.05£-03
1.4372
2.69E-01
3.51E+03
3.74€+03*

4304
23233.7
1.44E-02
1.4153
2.58E-01
2.43E+04
2.4TE+04

4210
237339
1.95€-02
1.4044
2.53¢-01
3.386404
3.386+04

4124
2624674
1.26€-02
1.3%3
2.486-01
2.26E+04
2.21E+04
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(

17
.5296
18882.4
3.67E-02
1.4763
2.91E-01
& . 24LE+04
& .26E+04

5119
19536.7
2.01€-02
1.4591
2.81E-01
2.40E+04
2.36E+04

4959
20164 .0
2.14E-05
1.6854
4.50€-01
7.20€+01)
9.46E+01*

6816
20764.5
1.54-02
1.4511
2.77E-01
2. 14E+04
2.18E+04

6686
21338.1
2.46E-02
1.4372
2.69€-01
3.51€+04
3.51E+04

4569
21885.0
1.24€-02
1.4241
2.63¢-01
1.816+04
1.78E+04

4463
22405. %
7.92€-04
1.3921
2.47E-01
1.10€+03)
9.74E+02*

4367
22898.7
2.69¢-03

1.4304
2.66E-01
©.62¢+03
4 .86E+03°

(

18
.5692
17567.1
1.89€-02
1.4896
2.99€-01
1.86E+04
1.82E+04

.5488
18221.4
3.16€-03
1.5063
3.09€-01
3.70£+03
3.94E+03"

.5305
18848.8
2.90E-02
1.4774
2.92¢-01
3.34E+04
3.37E+04

L5162
19449.2
2.12e-02
1.4617
2.83€-01
2.528+04
2.49E+04

499
20022.8
1.61€-03
1.4295
2.65€-01
1.61€+03)
1.45€+03¢

4862
20569.7
5.26€-03
1.4606
2.82¢-01
7.37€+03
7.6TE+03"

o742
21089.8
1.77€-02
1.4437
2.73e-01
2.50€+04
2.528404

L6633
21583.4
1.78€-02
1.4323
2.67E-01
2.58E+04
2.57e+04

19 20
6140 .6650
16285.5 15037.7
5.51E-03  4.B2E-02
1.537%4 1.5447
3.306-01 3.35-0V
5.238+03  3.72E+04
5.53E+03* 3.74E+04
.5903 .6373
16939.8 15692.0
3.866-02 1.13-02
1.5084 1.5182
3.106-01 3.17-01
3.66E+04  8.87E+03
3.67E+06  8.53E+03
.5692 .6128
17567.1 16319.3
1.386-02 8.88:-03
1.4881 1.5318
2.986-01  3.26E-01
1.35E+04  8.29€+03
1.31E+04  8.64E+03*
.5504 .5910
18167.6 16919.8
1.536-03  3.18£-02
1.5166 1.5086
3.166-01  3.11E-01
1.856+03  3.01E+04
2.02E+03* 3.02E+04
.5336 5716
18741.2 17493.4
2.06E-02  1.38£-02
1.4808 1.4901
2.94E-01  2.99¢-01
2.37E«04  1.34E+04
2.40E+04  1.31E+04
.5185 5543
19288.0 18040.2
2.24E-02  4.32€-05
1.46662 1.6704
2.856-01  4.36E-01
2.6LE+04 ( 9.76E+01)
2.63E+04  1.2TE<02°
.5048 .5388
19808.2 18560.4
6.6TE-03  1.14E-02
1.4496 1.4873
2.76€E-01  2.97¢-01
8.00£+03  1.31E+04
7.70€+03* 1.34E04
4926 .5248
20301.8 19053.9
9.03€-05 2.01€-02
1.5564 1.6726
3.4%-01  2.89E-01
1.786+02) 2.35€+04
2.26E+02° 2.36E¢04

21
T34
13824.0
1.99€-02
1.5594
3.45€-01
1.27E+04
1.236+04

.6907
14478.2
1.40€-02
1.5668
3.506-01
1.06E+04
1.10€+04

-6820
15105.6
3.85¢-02
1.5412
3.326-01
2.9TE+04
2.96E+04

.6367
15706.0
5.41E-03
1.5123
3.13e-01
4. 166403
3.91E+03*

.6143
16279.6
7.60€-03
1.5333
3.27-01
7.09£+03
7.39€+03"

L5943
16826.5
2.58€-02
1.511M
3.12¢e-01
2.42E+04
2.64E+0L

.5765
17346.7
1.62€-02
1.4949
3.02¢-01
1.56E+04
1.53e+04

.5605
17840.2
1.27€-03
1.4600
2.82¢-01
( 1.16£+03)
1.03E+03*




Table 17. Radiative transition parameters for O3 A 211,-X 2Tl,. For each v'~1* band. the listed
quantities are Ay (HmM), Yyryr (CM7Y), @urgr, Fyrgn (A). R (Fuiyn) (electric dipole moment
atomic units), Ayipe (s~!) calculated by the r-centroid method. and A, (s~!) calculated
by integrating [ .2, Re(r)¢y~dr. - Continued
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50761.4
1.71e-02
1.1644
1.72€-01
1.34E+05
1.35€+05
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1.82¢-02
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1.62£+05
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50131.3
2.09¢-02
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1.49€-02
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1.1846
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7.89€+04
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8.57e+04
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1.79€-01
8.68E+04
8.69€+04

2119
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1.24E-02
1.1897
1.78€-01
8.34E+04
8.34E+0h
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£3485.7
1.54€-02
1.2147
1.84E-01
8.726+04
8.696+04

2278
43906.3
1.15€-02
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1.836-01
6.60E+04
6.56E+04

2256
44320.7
7.71€-03
1.2074
1.82e-01
&.52E+04
& LBE+OLY

2237
&4708.8
&.62€-03
1.2039
1.81E-01
2.76E+04
2.T3E+04*

2219
45070.8
2.386-03
1.2003
1.81E-01
1.44E+04
1.42E+04*

.2202
45406.3
9.60€ -04
1.1959
1.79¢-01
5.86E+03
5.71E+03*

H
2397
41723.6
9.05€-05
1.2684
2.00€-01
5.31€+02
5.85e+02*

.37
42164.2
1.37e-03
1.2346
1.90€-01
7.49€+03
7.68E+03*

2349
42578.5
3.45¢-03
1.227%%
1.88£-01
1.906+04
1.93e+04*
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4£2966.6
5.57e-03
1.2227
1.86E-01
3.11E+04
3. 14E+04*

.2308
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7.24£-03
1.2
1.856-01
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1.2160
1.85€-01
&.72E4+04
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6 7 8
2499 -2608 .2725
40014.0 38337.0 36692.6
1.54€-02 2.726-03 9.60E-03
1.2621 1.2473 1.27%%
1.926-01  1.936-01  2.01E-01%
7.356+06  1.16E+04 3.87E+04
7.36E+04  1.13E¢04* 3,.90E+0¢*

24T2 2579 .2693
40454.6 38777.6 37133.2
1.46E-02 3.346-06 1.23£-02
1.2379 1.2282 1.2662
1.91€-01  1.88E-01 1.99¢-01
7.09E+04  1.39€+03  S5.05E+04
7.096+04  1.29€+03* 5.08E+04

2647 .2552 2663
40868.9  39191.9  37547.5
1.226-02  1.44E-04  1.27€-02
1.2340 1.2828 1.2617
1.89E-01  2.04€-01 1.986-01
6.05E+04  7.32E+02 5.33E+04
6.03E+06  7.99E402% 5.33E+04

2624 2527 . 2636
41257.1 39580.1 37935.6
9.15€-03  1.37e-03  1.13E-02

1.2302 1.2554 1.2575
1.88E-01 1.96E-01  1.96E-01
&4.62E+04  6.59E+03 4.81E+04
4.59E+04* 6.TBE+O3* 4.80E+04

.2403 2504 .2611
41619.1 39942.1 38297.7
6.16E-03 3.16E-03 B8.81€-03
1.2264 1.2482 1.2534
1.87E-01  1.9%%E-01  1.95€-0%
3.16E+06  1.53E¢06  3.81E+04
3138404  1.55+04% 3. 79E404*

2384 2683 .2588
41954.6 40277.6  38633.1
3.67E-03  4.81E-03 6.09t-03
1.2226 1.2436 1.2495
1.866-01 1.926-01  1.%E-01
1.90€+04 2.35E+04 2.68E+04
1.88E+04* 2.38E+404* 2.65€+04°

(

9

.2851
35080.7
8.696-03
1.2797
2.03€-01
3. 14E+04
3.108+04*

.2815
35521.3
3.64E-03
1.2726
2.01€-01
1.33E+04
1.30E+06*

.2783
35935.7
7.03e-04
1.2593
1.97e-01
2.56E+03
2.42E+03*

.2753
36323.8
1.94E-05
1.3683
2.37 0"
1.05€+02)
1.30€+02*

2726
36685.8
9.15€-04
1.2818
2.04E-01
3.81E+03
3.96E+03*

.270%
37021.3
2.49E-03
1.2728
2.01E-01
1.04E+04
1.06E+04*

*The Einstein coefficients for this band may have limited accuracy, since the Franck-Condon
factor is less than 0.01 (see text).
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3.60€-03

1.3041

2.11E-01

1.236+04
1.26€+04"

2946
33942.1
7.878-03
1.2965
2.09€-01
2.72E+04
2.T5E+04"

291
34356.4
1.08¢-02
1.2909
2.07¢-01
3.78E+04
3.81E+04

.2878
K745
1.14€-02
1.2861
2.05e-01
& .08E+04
4 .09E+04

2848
35106.6
1.01E-02
1.2817
2.04E-01
3.69E+04
3.68E+04

.2822
35442.0
?7.77%-03
1.2775
2.03€-01
2.88E+04
2.86E+04"




Table 17. Radiative transition parameters for OF A 2I1,-X 2I,. For each v'-v” band, the listed
quantities are Ayyr (um), vyryn (€m™Y), guig, Fyrgn (A), Re(Fyryn) (electric dipole moment
atomic units), Ayryn (s71) calculated by the r-centroid method, and Ayryn (s=1) calculated
by integrating [ %7, Re(r)¥y~dr. — Continued

PAVL 1"
16 3129
31954.9
1.34E-02
1.3
2.14E-01
4.06E+04
4 .03E+04

17 .3087
32395.5
8.06¢-03
1.3047
2.12€-01
2.49E+04
2.46F+04*

18 .3048
32809.8
3.23e-03
1.2972
2.09€-01
1.01E+04
9.84E+03*

19 3012
33197.9
5.23E-04
1.2818
2.04€E-01
1.61E+03
1.49€+03*

20 .2980
33560.0
6.25E-05
1.3495
2.29¢-01
2.50€+02)
2.94E+02*

~

21 .2950
33895.4
1.09€-03
1.3051
2.12e-01
3.86E+03
4.02E+03*

12 13
3285 .3453
30441.0 28959.9
3.36E-04 1.51E-02
1.3564 1.3435
2.31E-01  2.26€-01
1.036403  3.81E+04
1.13E+03* 3.81E+04

.3238 .3401
30:81.6 29400.5
3.656-03 1.18E-02
1.3303 1.3367
2.21E-01  2.24E-01
1.07E+04 3.03E+04
1.09€+04* 3.01E+04

.3195 -3354
31295.9 29814 R
T.76E-03  6.39E-u3
1.3223 1.3297
2.18E-01 2.21E-01
2.29€+04  1.67E+04
2.32E+04"  1.64E+04*

.3156 331
31684.1 30203.0
1.036-02 2.05€-03
1.3165 1.3204
2.16E-01  2.17e-01
3.086+04 5.42E+03
3.10E+04 5.21E+03*

12 3272
32046.1 30565.0
1.04E-02 1.22E-04
1.3115 1.2850
2.14E-01  2.05E-01
3.19€+04 ( 2.97E+02)
3.196+04  2.45€+02*

.3088 3236
32381.6 30900.5
8.79€-03  3.48E-04
1.3069 1.3458
2.128-01 2.27e-01
2.73+04  1.07E+03
2.72E+04* 1,16E+03*

(

1%
.3635
27511.7
4.97E-04
1.3308
2.21E-01
1.03€+03)
9.16E+02*

.3578
27952.3
9.026-04
1.37461
2.39€-01
2.28E+03
2.43E+03*

.3525
28366.6
4.826-03
1.3564
2.31E-01
1.19€+04
1.22E+04*

3478
28754.8
8.61E-03
1.3486
2.28¢-01
2.16E+04
2.18E+04*

L3434
29116.8
1.02€-02
1.3427
2.26€E-01
2.60E+04
2.61E+04

.3395
29452.3
9.38£-03
1.3375
2.24€-01
2.44E+04 (
2.43E+04*

15
.3832
26096.5
1.40€-02
1.31715
2.41E-01
2.91E+04
2.93E+04

3768
26537.1
1.40E-02
1.3697
2.37-01
2.99€+04
2.98E+04

.3710
26951.5
9.43E-03
1.3623
2.34E-01
2.05E+04
2.02E+04*

.3658
27339.6
4.06€-03
1.3537
2.30€-01
8.91E+03
8.66E+03*

.3610
27701.6
7.26E-04
1.3371
2.24E-01
1.57€+03
1.45€+03*

3567
28037.1
4.65€-05
1.4302
2.66E-01
1.47E+02)
1.80E+02*

(

16
4046
24714.5
3.47€-03
1.3809
2.462E-01
6.22E+03
5.97€+03*

3975
25155.1
6.26E-11
92.5600
1.20€-01
2.91E-05)
1.30E+01*

391
25569.4
2.48E-03
1.3943
2.486-01
5.18£+03
5.39E+03*

.3852
25957.6
6.926-03
1.3824
2.43e-01
1.64E+04
1.46TE+D4*

3799
26319.6
9.76€E-03
1.3751
2.39€-01
2.07e+04
2.08+04"

3752
26655.1
9.81E-03
1.3691
2.37-01

2.11E+04 (

2. 11E+04*

17
4280
23365.7
1.08£-02
1.46139
2.57e-01
1.868+04
1.88E+04

.4201
23806.3
1.48€-02
1.4044
2.53e-01
2.58E+04
2.59€+04

4129
24220.7
1.20€-02
1.3961
2.49€-01
2.14E+04
2.12E+04

4064
24608.8
6.17€-03
1.3872
2.45€-01
1.12E+04
1.09£+04*

.4005
26970.8
1.60E-03
1.3735
2.39€-01
2.87E+03
2.71E+03*

.3952
25306.3
5.21E-06
1.1067
1.61E-01
4 .42E+00)
4.80€-04*

18
4535
2205C.4
8.13e-03
1.4204
2.61€-01
1.20E+04
1.17E+04*

bbb
22491.0
8.03E-04
1.3932
2.48E-01
1.14E+03)
1.01E+03*

6366
22905.4
9.356-04
1.4401
2.71E-01
1.67€+03
1.81E+03*

4293
23293.5
5.44E-03
1.4180
2.59€-01
9.38€+03
9.62E+03*

4227
23655.5
9.37e-03
1.4088
2.55€-01
1.636+04
1.65E+04*

6168
23991.0
1.02€-02
1.4017
2.52€-01
1.81E+04 ¢
1.81E+04

19
4815
20768.8
6.86E-03
1.4542
2.78E-01
9.65E+03
9. 94E+03*

4715
21209.4
1.42€-02
1.4415
2.72E-01
2.02E+04
2.04E+04

4625
21623.7
1.39€-02
1.4319
2.67E-01
2.03E+04
2.02E+04

4543
22011.9
8.21E-03
1.46224
2.62€-01
1.22€+04
1.19€+04*

4469
22373.9
2.52¢-03
1.4093
2.55E-01%
3.73e+03
3.55E+03°

4403
22709.4
7.20€-05
1.3335
2.22€-01
8.45€+01)
5.50€+01*

(

20
5123
19521.0
1.34¢-02
1.4601
2.82¢-01
1.60E+04
1.57E+04

.5010
19961.6
2.98€-03
1.4621
2.72€e-01
3.55e+03
3.35g+03¢

4908
20375.9
1.50€-04
1.5236
3.20e-01
2.64E+02)
3.18e+02*

4816
20764.1
4.25€-03
1.4563
2.80€-01
6.02E+03
6.24E+03*

4733
21126.1
9.14E-03
1.4444
2.73e-01
1.30E+04
1.32e+04*

4659
21661.6
1.07¢-02
1.4361
2.69€-01
1.55€+06 ¢
1.56E+04

*The Einstein coefficients for this band may have limited accuracy, since the Franck-Condon
factor is less than 0.01 (see text).
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21
5462
18307.2
3.17e-03
1.5019
3.06€-01
3.70€+03
3.91E+03*

.5334
18747.9
1.27€-02
1.4816
2.94€-01
1.46E+04
1.48E+04

5219
19162.2
1.54€E-02
1.4700
2.87e-01
1.81E+04
1.81E+04

5115
19550.3
1.01E-02
1.4593
2.81€-01
1.21E+04
1.19€+04

.5022
19912.3
3.386-03
1.4458
2.74E-01
4.05€+03
3.87E+03"

4939
20247.8
1.398-04
1.3850
2.44E-01
1.39€+02)
9.99E+01*




Table 18. Radiative transition parameters for ot b 42;-a 4Tl,. For each v'-v" band, the listed
quantities are Ayryn (pm), Vyron (em™'), gurvrr, Fyryr (A), Re(Fyin) (electric dirule moment
atomic units), Ayryw (s~1) calculated by the r-centroid method, and Auy (s~!) calculated

by integrating [ ¥}, Re(r)yndr.

LAY 0 1 2 3 4

0

.6000 .6389 .6822 .7308 .7855
16666.4 15651.7 14657.4 13683.9 12731.2
2.656-01 2.926-01 2.06E-01  1.19€-01 6.19€-02
1.3375 1.3013 1.276 1.2460 1.2235
2.056-01 2.196-01 2.29€-01 2.388-01 2.45€-01
2.096+405 2.17E+05  1.38E+05 6.996+04 3.10£+04
2.086+05 2.16E+05 1.386+05 7.01E+04 3.12E+04

.5609 ST .6321 .6736 7197
17829.1 168144 15820.2 14846.6 13893.9
4.286-01 2.34E-02 3.96E-02 1.20€-01 1.33e-01
1.3 1.3083 1.3220 1.2819 1.2540
1.89€-01 2.16E-01 2.11E-01 2.25€-01 2.35€-01
3.526+05 2.10E+04 2.83E+04 8.10E+04  7.98E+04
3.526405 2.13E404 2.78E+04 B8.05E+04 7.97E+04

5275 5573 .5900 .6260 6657
18957.6 17942.9 16948.6 15975.1 15022.4
2.44E-01  1.77€-01 1.40E-01 7.27e-03 2.24E-02
1.46296 1.3980 1.3361 1.2629 1.3022
1.706-01  1.826-01 2.06E-01 2.32E-01 2.18E-01
1.94E+05  1.37E+05 1.17E+05 6.47E+03  1.47E+04
1.956+05 1.37E+05 1.17E+05  6.72E+03* 1.43E+04

4987 .5253 .5542 .5858 .6205
20051.8 19037.0 18042.8 17069.3 16116.6
5.81E-02 3.4BE-D)  2.46E-02 1.42E-01 5.98E-02
1.4965 1.4425 1.4514 1.3490 1.3018
1.64E-01  1,65€-01 1.61E-01 2.01E-01 2.18E-01
3.94E+04  2.64E+05  1.52E+04  1.15E405 4.B4E«04
3.92E+04  2.65E+05  1.51E+04 1.156+05 4.88E+04

4T37 4976 .5235 5516 .5822
211117 20097.0 19102.7 18129.2 1776.5
4.9TE-03  1.436-01 3.32E-01 2.23-03 8.20€-02
1.6061 1.5093 1.4578 1.1443 1.3638
1.06€-01 1.39€-01 1.59€-01 2.67e-01 1.95¢-01
2.12E+03  9.12E+04 2.36E+05 3.B4E+03 6.41E+04
1.986+403* 9.10E+06 2.38E+05  4.20€+03% 6.34E+04

4517 4T3 4968 .s5221 5496
22137.3 21122.5 20128.3 19154.8 18202.1
S.90E-05 1.60E-02 2.26E-01 2.68E-01 3.29¢-02
1.9562 1.6230 1.5229 1.4767 1.3295
2.60E-02 9.97E-02 1.34E-01 1.52E-01 2.08¢-01
1.7SE+00 6.06E+03  1.35E405  1.74E+05  3.48E+04
1.81E+00* 5.61E+03  1.35€+05 1.76E+05 3.46E+04

4324 4522 4735 4964 .5210
23128.5 22113.8 21119.5 20146.0 19193.3
3.906-06 1,51E-06 3.11E-02 2.96E-01 1.95€-01
1.2975 2.0951 1.6435 1.5375 1.5013
2.20E-01 1.27E-02 9.326-02 1.29€-01  1.42€-01
7.52E+00)C 1.06E+00) 1.03E406 1.63E+05  1.13£+0%
6.00E+00* 3.5TE«01* 9.42E+03  1.64E+05  1.16E+05

-~

4152 4335 .4530 4T39 4963
24085.2 23070.5 22076.3 21102.7  20150.1%
1.14€-07 2.33E-05 1.77e-04 4.75€-02 3.50€-01
2.0022 1.4032 2.3657 1.6660 1.5532
2.07¢-02 1.80E-01 2.382-03 8.646-02 1.23¢-0"
¢ 2.76E-03)( 3.756+01)¢C 4.38E-02)( 1.35E+04) 1.77E+05
3.506-02° 2.89E+01® 2.086+02* 1.21E+04 1.79€+05

S
8475
11799.6
3.01€-02
1.2034
2.51E-01
1.26€+04
1.27E+04

7715
12962.3
1.03e-01
1.2305
2.43e-01
5.37e+04
5.386+04

097
14090.8
7.38¢€-02
1.2638
2.32-01
4 .49E+04
4.45E+0«

.6585
15185.0
8.45E-04
1.1661
2.62E-01
8.21E+02)
9.43E+02

.6156
1624649
9.02¢€-02
1.31460
2.14E-01
7.1TE+04
T.1TE+04

5790
1r270.5
2.89€-02
1.3881
1.86E-01
2.08E+04
2.04E+04

5476
18261.7
6.62€-02
1.3538
1.99€-01
6.4TE*04
6.38E+04

.5203
19218.4
1.39¢-01
1.893%7
1.30€-01
6.79E+04
7.038+04

98

é
9183
10889.2
1.41€-02
1.1851
2.56€-01
4.86E+03
4.91E+03

8297
12051.9
6.736-02
1,2099
2.49E-u1
2.96E+04
2.98E+04

. 7587
13180.4
9.29€-02
1.2382
2.40E-01
4.98E+04
4.96E+04

.7005
14274.6
1.95€-02
1.2810
2.26€-01
1.17E+04
1.15€+04

.6521
15334.5
2.39€-02
1.2705
2.298-01
1.84E+04 (
1.87E+04

6112
16360.1
8.31€-02
1.3264
2.10€-01
6.506+04
6.4TE+OL

5763
17351.3
3.64E-03
1.4702
1.54€-01
1.836+03
1.69€+03*

5482
18308.0
8.47E-02
1.3633
1.9 -01
8.04£+06 (
7.87€+04

7 8

1.0000 1.0950
10000.2 9132.6
6.50E-03 2.96E-03
1.1684 1.1531
2.61E-01  2.65E-01
1.79€+03  6.40E+02
1.81E+03* 6.4BE+02*

.8958 973
11162.9 10295.4
3.966-02 2.18¢-02
1.191% 11747
2.556-01  2.59¢-01
1.65€+04  6.49E+03
1.46E+04  6.55E+03

8136 .8754
12291.3 11423.8
8.238-02 6.06E-02
1.2168 1.1979
2.47E-01  2.53E-01
3.78E+04  2.34E+04
3.78E+04  2.35E+04

747 .7988
13385.5 12518.0
5.43E-02 6.98E-02
1.2475 1.2243
2.37e-01  2.45€-01
2.97E+06  3.32E+404
2.94E+06  3.31E+04

.6923 7365
14445 .4 13577.9
1.56E-06 1.89€-02
1.5118 1.2620
1.386-01  2.32¢-01
3.65E+01) 1.03E+04
2.396+01*  1.01E+04

6684 .6848
15471.0 14603.5
5.016-02 7.92e-03
1.2848 1.2371
2.24E-01  2.4%E-01
3.786+06 5.79€403
3.81E+04  6.02E+03*

.8075 6412
16462.2 1359%.7
$.72€-02 6.11€-02
1.3356 1.2962
2.06€-01  2.21€-01
4385404 4 .59E+04
6.33E404  4.59E404

576 6042
17419.0 16551.5
8.91E-04  3.05-02
1.1262 1.3502
2.71€-07  2.00€-01
1.40E+03) 2.25€+04
1.70E+03* 2.20€+04

9
1.2067
8286.8
1.34€-03

1.1390
2.68E-01
2.236+02

2.26€+02*

1.0583
9449.5
1.16€-02
1.1594
2.63€-01
2.75E+03
2.78E+03

9454
10578.0
4.00E-02
1.1810
2.58¢-01
1.27€+04
1.2BE+04

.8567
11672.2
6.56E-02
1.2047
2.51€-01
2.65E+04
2.66E+04

L7854
12732.1
4.33E-02
1.2331
2.42E-01
2.12E+04
2.10E+04

.T269
13757.7
1.68£-03
1.3160
2.13e-01
8.04E+02
7.356+02*

.6780
14748.9
2.50€-02
1.2586
2.34E-01
1.77€+04
1.80E+04

.6367
15705.6
5.66E-02
1.3026
2.188-01
4. 23404
4. 20E+04

10
1.3400
7462.8

6.15E-04
1.1260
2.71e-01
7.62E+01
7.73€+01*

1.1594

8625.5
6.04E-03

1.1453
2.67E-01
1.12E+03
1.13E+03*

1.0252
9753.9
2.47E-02
1.1657
2.626-01
6.35E+03
6.60E+03

9218
10848.1
5.20€-02
1.1875
2.56E-01
1.76E+04
1.76E+04

.8398
11908.0
5.46E-02
1.2121
2.49E-01
2.31€E+04
2.30E+04

732
12933.6
1.81E-02
1.2459
2.388-01
8.99E+03
8.79€+03

s
13924.8
1.82¢-03
1.1874
2.56E-01
1.30£+03
1.462E+03*

6720
14881.6
3.85€-02
1.2689
2.30€-01
2.TeE+04
2.T4E+04




Table 18. Radiative transition parameters for O b ‘L;-a ‘ll,. For each v'-v" band, the listed
quantities are Ayryn (um), Vyryr (cm™Y), gyrpnr, Fyryn (A), Re(Fyrn) (electric dipole moment
atomic units), Ay, (s™!) calculated by the r-centroid method, and Ayry» (s™!) calculated
by integrating [ ¥, R.(r)¥,~dr. - Continued

"IAN"L

0

n"
1.5014
6660.7

2.84E-04
1.141
2.T4E-01
2.55E+01
2.59€+01*

1.2782

7823.4
3.11€-03

1.1324
2.70€-01
4.39€+02
4.45E+02*

.17
8951.8
1.46E-02
1.1517
2.65E-01
2.98E+03
3.01E+03

9954
10046.0
3.71€-02
1972
2.60E-01
1.03€+04
1.04E+04

9004
11105.9
5.29€-02
1.1944
2.54E-01
1.89E+04
1.89€+04

.8243
12131.5
3.53¢-02
1.2209
2.466E-01
1.54E+04
1.53€+04

.7620
13122.7
3.39¢-03
1.2776
2.27¢-01
1.60E+03
1.51+03*

.703
14079.5
1.14€-02
1.2327
2.428-01
7.55€+03 (
7.76E+03

12
1.7005
5880.6

1.34E-04
1.1031
2.76E-01
8.38E+00
8.53€+00*

1.4198

7043.3
1.60€-03

1.1206
2.726-01
1.68£+02
1.70€+02*

1.2237

8171.8
8.386-03

1.1388
2.68¢-01
1.33e+03
1.35£+03*

1.0792
9266.0
2.48E-02
1.1581
2.64E-01
5.56€+03
5.61E+03

9684
10325.9
&.40E-02
1.1788
2.58€-01
1.31E+04
1.31E+04

.8509
11351.5
4.35¢-02
1.2019
2.526-01
1.63€+04
1.62E+04

.8102
12362.7
1.67e-02
1.2330
2.426-01
7.43€+03
7.286+03

7519
13299.4
1.61€-04
1.0127
2.886-01
1.11€+02)
1.63E+02*

13
1.9521
5122.8

6.42€-05
1.0933
2.7T8E-01
2.70E+00
2.75E+00*

1.5910

6285.5
8.27¢-04

1.1098
2.75€-01
6.27€+01
6.37E+01*

1.3488

7414.0
4.76E-03

1.121m2
2.71€-01
5.788+02
5.85E+02*

1.1753
8508.2
1.59€-02
1.1454
2.67E-01
2.83e+03
2.86E+03

1.0451
9568.1
3.33e-02
1.1667
2.62E-01
8.11€+03
8.156+03

9440
10593.7
6. 27TE-02
1.1859
2.56€-01
1.35€+04
1.35€+04

8632
11584.9
2.87¢-02
1.2108
2.49€-01
1.126+04
1.11E+04

.73
12541.6
4.37¢-03
1.2579
2.34E-01
1.91E+03

1.82€+03*

1%
2.2793
4387.3

3.16€-05
1.0845
2.79€-01
8.44E-01
8.60E-01*

1.8018

5550.0
4.34E-04

1.1001
2.76E-01
2.30E+01
2.34E+01*

1.4973

6678.5
2.70€-03

1.1165
2.73E-01
2.43E+02
2.4TE+02*

1.2866

2.7
9.97e-03

1.1338
2.69E-01
1.386+03
1.39€+03*

1.1322
8832.6
2.37e-02
1.1521
2.656-01
4 .66E+03
4.70E+03

1.0164
9858.2
3.68¢-02
1.1717
2.60€-01
9.67E+03
9.69E+03

9217
10849.4
3.45€-02
1.1937
2.54E-01
1.15€+04
1.15€+04

8470
11806.1
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2.16E-02
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1.23e-04

1.0750
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1.1274
2.7T1E-01
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1.43€-02
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2.69€-01
1.63€+03
1.64E+03




Table 18. Radiative transition parameters for O b 4C;-a “Il,. For each v'-v” band, the listed
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6.59€+01*

4096
26412.1
3.35€-06
1.9274
2.98€-02
1.76E-01X¢
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7.14E-02
1.40E+04)
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Table 18. Radiative transition parameters for O3 b ‘T;-a *ll,. For each v'-v” band. the listed
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atomic units), Aye (s!) calculated by the r-centroid method, and Ayryr (s~1) calculated
by integrating [ ¥, R.(r)¥,~dr. — Continued
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DISTRIBUTION LIST
DNA-TR-90-209

DEPARTMENT OF DEFENSE

ASSISTANT TO THE SECRETARY OF DEFENSE
ATIN: EXECUTIVE ASSISTANT

DEFENSE INTELLIGENCE AGENCY
ATTN: DB-6

DEFENSE NUCLEAR AGENCY
ATTN: RAAE K SCHWARTZ
ATTN: RAAE B PRASAD
ATTN: RAAE D RIGGIN
ATTN: RAAE L WITTWER
2CYS ATTN: TITL

DEFENSE TECHNICAL INFORMATION CENTER
2CYS ATTN: DTIC/FDAB

FIELD COMMAND DEFENSE NUCLEAR AGENCY
ATTN: FCTT
2CYS ATTN: FCTT W SUMMA

STRATEGIC AND THEATER NUCLEAR FORCES
ATTN: DR E SEVIN

STRATEGIC DEFENSE INITIATIVE ORGANIZATION
ATTN: DA DR GERRY
ATTN: EN
ATTN: PTP COL BECKER
2CYS ATTN: SDIO/TNS MAJ IMKER

DEPARTMENT OF THE ARMY

U S ARMY FOREIGN SCIENCE & TECH CTR
ATTN: AIFRTA

U S ARMY NUCLEAR & CHEMICAL AGENCY
ATTN: MONA-NU

U S ARMY STRATEGIC DEFENSE CMD
ATTN: CSSD-SA-EV RON SMITH

DEPARTMENT OF THE NAVY

NAVAL POSTGRADUATE SCHOOL
ATTN: CODE 1424 LIBRARY

NAVAL RESEARCH LABORATORY
ATTN: CODE 2627 TECH LIB
ATTN: CODE 4700 W ALI
ATTN: CODE 4700 S OSSAKOW

DEPARTMENT OF THE AIR FORCE

AIR FORCE OFFICE OF SCIENTIFIC RSCH
ATTN: AFOSR/NC
ATTN: AFOSR/NP

AIR FORCE PHILLIPS LABORATORY
ATTN: GOS/H GARDINER
ATTN: LAILA DZELZKALNS
ATTN: OP D PAULSEN
ATTN: OPE GOOD
ATTN: OP W BLUMBERG
ATTN: PL/GP/GO DR A RATKOWSKI
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AIR FORCE TECHNICAL APPLICATIONS CTR
ATTN: TT
ATTN: TX

AIR UNIVERSITY LIBRARY
ATTN: AUL-LSE

PHILLIPS LABORATORY, WEAPONS DIVISION
ATTN: NTCA

DEPARTMENT OF ENERGY

LAWRENCE LIVERMORE NATIONAL LAB
ATTN: L-84 A GROSSMAN
ATTN: L-84 G SIMONSON

LOS ALAMOS NATIONAL LABORATORY
ATTN: REPORT LIBRARY

SANDIA NATIONAL LABORATORIES
ATTN: TECH LiB 3141

DEPARTMENT OF DEFENSE CONTRACTORS

AERODYNE RESEARCH, INC
ATTN: CKOLB

AEROSPACE CORP
ATTN: C CREWS
ATTN: CRICE
ATTN: DR J M STRAUS
ATTN: G LIGHT

BERKELEY RSCH ASSOCIATES, INC
ATTN: S BRECHT

BOSTON COLLEGE, TRUSTEES OF
ATTN: E HEGBLOM
ATTN: W GRIEDER

GENERAL RESEARCH CORP INC
ATTN: JEOLL

HSS, INC
ATTN: M SHULER

INSTITUTE FOR DEFENSE ANALYSES
ATTN: E BAUER
ATTN: H WOLFHARD

KAMAN SCIENCES CORP
ATTN: DASIAC
ATTN: E CONRAD
ATTN: G DITTBERNER

KAMAN SCIENCES CORPORATION
5CYS ATTN: DASIAC

LOCKHEED MISSILES & SPACE CO, INC
ATTN: R SEARS

LOGICON R & D ASSOCIATES
2CYS ATTN: F GILMORE
2CYS ATTN. PEPSY
2CYS ATTN: RLAHER
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MCDONNELL DOUGLAS CORPORATION

ATTN: J GROSSMAN

MISSION RESEARCH CORP
ATTN: J KENNEALY
ATTN: R ARMSTRONG
ATTN: S DOWNER

MISSION RESEARCH CORP
ATTN: D LANDMAN
ATTN: R HENDRICK

2CYS ATTN: TECH LIBRARY

MISSION RESEARCH CORP
ATTN: TECH LIBRARY

PHOTOMETRICS, INC
ATTN: | L KOFSKY

PHOTON RESEARCH ASSOCIATES
ATTN: D BURWELL

Dist-2

PHYSICAL RESEARCH, INC
ATTN: J DEVORE

PHYSICAL SCIENCES, INC
ATTN: G CALEDONIA

SCIENCE APPLICATIONS INTL CORP
ATTN: EHYMAN

STEWART RADIANCE LABORATORY
ATTN: R HUPP!

TECHNOLOGY INTERNATIONAL CORP
ATTN: W BOQUIST

TOYON RESEARCH CORP
ATTN: JISE

UNITED TECHNOLOGIES RESEARCH CTR
ATTN: H MICHELS

VISIDYNE, INC
2 CYS ATTN: J CARPENTER




